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ADVERTISEMENT. 

The  United  States  National  Herbarium,  which  was  founded  by  the 
Smithsonian  Institution,  was  transferred  in  the  year  1868  to  the 
Department  of  Agriculture,  and  continued  to  be  maintained  by  that 
Department  until  July  1,  1896,  when  it  was  returned  to  the  official 
custody  of  the  Smithsonian  Institution.  The  Department  of  Agri- 
culture, however,  continued  to  publish  the  series  of  botanical  reports 
entitled  "  Contributions  from  the  United  States  National  Herbarium," 
begun  in  the  year  1890,  until,  on  July  1,  1902,  the  National  Museum, 
in  pursuance  of  an  act  of  Congress,  assumed  responsibility  for  the 
publication.  The  tirst  seven  volumes  of  the  series  were  issued  by  the 
Department  of  Agriculture. 

Richard  Rathbun, 
Assistant  Secretary^  SinitJtsonlan  Irtstltutkm^ 
hi  charge  of  the  United  States  National  Museum, 
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The  present  volume  of  the  (Contributions  from  t^e  United  States 
>iational  Herbarium  consists  of  seven  papers. 

The  first  paper,  by  Charles  V.  Piper,  "  North  American  Species  of 
Festuca,"'  was  prepared  in  the  Office  of  the  Agrostolo^ist,  Department 
of  Agriculture,  but  in  view  of  the  fact  that  it  was  of  a  strictly  sys- 
tematic— not  agricultural — character,  it  was  offered  to  the  National 
Museum  for  publication  and  was  accepted.  The  author  of  the  manu- 
script regrets  that  it  was  not  possible  to  consult  all  the  type  specimens 
of  the  American  species,  several  of  which  are  in  European  herbaria, 
but  he  considers  it  preferable  to  offer  his  work  for  publication  now 
rather  than  to  delay  it  indefinitely. 

The  second  paper,  entitled  ''The  Genus  Ptelea  in  the  Western  and 
Southwestern  United  States  and  Mexico,"  by  Dr.  Edward  L.  Greene, 
Associate  in  Botany,  United  States  National  Museum,  is  the  result  of 
an  exhaustive  study  of  the  western  species  of  Ptelea.  Doctor  Greene 
finds  that  this  genus,  instead  of  being  composed  of  only  a  few  species, 
is  a  very  large  one,  and  describes  59  spe(*ies,  of  which  55  are  new. 
His  work  is  based  chiefly  on  the  large  series  of  specimens  in  the 
National  Herbarium,  in  his  own  collection  now  deposited  here,  and  in 
Capt.  John  Donnell  Smith's,  eventually  to  come  here,  together  with 
the  collections  of  the  late  C.  C.  Parry  and  that  of  the  Califomia 
Academy  of  Sciences.  The  types  are  chiefly  in  the  National 
Herbarium,  and  unless  otherwise  indicated  are  to  l>e  understood  as 
belonging  here. 

The  third  paper  consists  of  the  fifth  number  of  ''Studies  of  Mexi- 
can and  Central  American  Plants,"  by  Dr.  J.  N.  Rose,  Associate 
Curator,  Division  of  Plants,  United  States  National  Museum.  Doctor 
Rose  has  made  five  journeys  to  Mexico,  each  of  which  has  resulted  in 
the  acquisition  of  a  valuable  collection  for  the  National  Herbarium 
and  in  a  published  report.  Each  of  these  reports,  like  the  accom- 
panying one,  covers  only  fragmentary  portions  of  his  whole  work. 
All,  however,  are  devoted  to  the  elucidation  of  the  ."lame  general 
subject,  the  flora  of  central  Mexico,  and  together  they  form  a  highly 
valuable  series  of  contributions  to  our  botanical  knowledge  of  that 
region. 

The  fourth  paper  is  "The  Leguminosae  of  Porto  Rico,"  by  Miss 
Janet  Russell  Perkins,  Ph.  D.     In  1901  and  1902  Miss  Perkins,  under 
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an  appointment  as  scientific  aid  in  the  United  States  Department  of 
Agriculture,  was  engaged  at  Berlin  in  a  revision  of  the  Leguminosae 
of  Porto  Rico.  The  revision  was  based  upon  a  study  of  collections 
and  literature,  unaccompanied  by  field  work  in  the  island.  It  was 
originally  intended  to  publish  the  results  of  this  work  conjointly  with 
an  account  of  the  agricultuml  relations  of  the  leguminous  plants  of 
that  island,  but  as  it  proved  to  be  necessary  to  postpone  the  prepara- 
tion of  this  latter  paper  for  more  detailed  investigation  Miss  Perkins's 
paper  is  now  presented  separately  for  publication.  This  paper  differs 
in  several  respects  from  the  systematic  treatment  of  leguminous 
plants  presented  in  other  numbers  of  these  Contributions,  and  such 
differences  must  be  taken  only  as  an  expression  of  the  views  of  the 
author. 

The  fifth  paper  is  a  "Report  on  the  Diatoms  of  the  Albatross  Voy- 
ages in  the  Pacific  Ocean,  1888-1904,"  by  Dr.  Albert  Mann,  assisted  in 
the  bibliogmphy  and  citations  by  P.  L.  Ricker.  In  the  autumn  of 
1887  the  steamer  Albatross^  of  the  United  States  Bureau  of  Fisheries, 
which  had  previously  been  employed  on  the  Atlantic  coast  of  North 
America,  was  dispatched  to  the  Pacific  Ocean,  where  it  has  since  been 
engaged  in  fishery  and  deep-sea  investigations  on  the  western  coast  of 
the  United  States,  off  British  Columbia  and  Alaska,  and  also  in  more 
distant  regions.  The  bottom  samples  obtained  by  the  dredge  and 
sounding  cup  during  the  several  cruises  from  1888  to  1904,  inclusive, 
were  referred  to  Doctor  Mann,  an  expert  student  of  the  diatoms.  He 
has  separated  and  reported  on  these  minute  plant  organisms,  a  difficult 
and  painstaking  task,  the  results  of  which  are  given  in  the  paper  pre- 
sented herewith.  With  very  few  exceptions  the  titles  in  the  bibli- 
ography and  the  citations  throughout  the  body  of  the  report  have  been 
verified  by  Mr.  P.  L.  Ricker,  to  whom  acknowledgment  is  here  made. 

The  sixth  paper  is  entitled  ''The  Cyperaceae  of  Costa  Rica,"  by 
C.  B.  Clarke.  Several  years  ago  Prof.  Henri  Pittier,  while  actively 
engaged  in  studying  the  plants  of  Costa  Rica,  invited  Mr.  C.  B.  Clarke, 
of  the  Kew  Herbarium,  then  the  greatest  living  authority  on  the 
Cyperaceae,  to  prepare  a  synopsis  of  the  genem  and  species  of  that 
family  found  in  Costa  Rica.  This  work  was  gladly  undertaken  by 
Mr.  Clarke.  Soon  after  the  synopsis  was  submitted  Professor  Pittier 
left  Costa  Rica  to  accept  a  position  in  the  Department  of  Agriculture, 
in  Washington,  and  after  his  arrival  offered  the  paper  to  the  United 
States  National  Museum  for  publication.  Mr.  Clarke  having  died  in 
the  meantime,  it  seemed  desirable  to  publish  it  with  as  little  change  as 
possible.  As  it  was  prepared  in  Latin,  however,  the  Advisory  Com- 
mittee on  Publications  recommended  that  it  should  be  translated  into 
English,  and  Dr.  E.  L.  Greene  was  asked  to  prepare  the  manuscript. 
In  performing  this  task  Doctor  Greene  has  followed  as  closely  as  possi- 
ble the  teiins  and  phrasing  of  Mr.  Clarke's  papers  written  in  English. 
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Further  changes  consist  in  the  withdrawal  of  the  bibliography  follow- 
ing each  specieii  name,  the  arrangement  of  the  synonymy  in  chrono- 
logical order,  and  the  insertion  of  the  dates  of  publication.  The 
names  of  periodicals  have  also  been  substituted  in  the  citations  for 
subtitles,  and  a  number  of  names  which  are  clearly  noniina  nuda  have 
been  withdrawn.  One  new  specific  name  has  been  changed  because  it 
was  found  to  be  a  homonym. 

The  seventh  and  last  paper  is  **  Studies  of  Tropical  American 
Ferns— No.  1,"  by  William  R.  Maxon.  During  the  last  decade  the 
National  Museum  has  acquired  large  collections  of  Mexicjm  and  Cen- 
tral American  plants.  These  collections  are  rich  in  new  material,  but 
evidently  they  are  not  sufficiently  compiehensive  to  warrant  undertak- 
ing the  publication  of  a  general  flora  of  any  one  of  these  countries 
without  further  exploration.  In  oixler,  however,  to  make  public  the 
scientific  results  of  preliminary  studies  of  the  collections  a  series  of 
pa\>ers  has  been  carried  on  in  the  Contributions  from  the  National 
Herbarium,  under  the  title  "  Studios  of  Mexican  and  ('entral  Ameri- 
can Plants,"  by  Dr.  J.  N.  Rose,  Associate  Curator.  It  is  now  proposed 
to  begin  a  similar  series  under  the  title  ''  Studies  of  Tropical  American 
Fenis,"  by  Mr.  William  R.  Maxon,  Assistant  Curator.  Although  at 
present  this  will  deal  largely  with  Mexican  and  Centml  American  col- 
lections, it  will  include  also  descriptions  of  new  and  noteworthy  West 
Indian  species.  South  American  forms  will  be  considered  also,  as  cir- 
cumstances may  require. 

FrEDKRICK    V.  COVILLE, 

Cundor  iff  the  (nltcd  Staten  Nutloual  ILrhariuni, 


Digitized  by  LjOOQIC 


Digitized  by  LjOOQIC 


CONTENTS. 


Pa^e. 

North  American  Species  of  Feotica.    By  Charles  V.  Piper 1 

Introduction 1 

Synopsis  of  United  States  and  Canadian  species 8 

Notes  on  Mexican  species 42 

The  Genus  Ptelea  in  the  Western  and  Southwestern  United  States  and 

Mexico.     By  Edward  L.  Greene 49 

Introduction 49 

Synopsis  of  the  species 53 

Descriptions  of  the  species 57 

Studies  OF  Mexican  and  Central  American  Plants — No.  5.     By  J.  N.  Rose.  79  ' 

Introductory  notes 79 

Liliaceae 87 

Ny  mphaeaceae 93 

Ranunculaceae 95 

Rosaceae 95 

MImosaceae 96 

Caesalpiniaceae 97 

V  iciaceae 99 

Krameriaceae 107 

Geraniaceae 1 08 

Oxalidaceae 109 

Linaceae 117 

Balsamaceae 117 

Polygalaceae 122 

Malvaceae 123 

Hypericaceae 124 

Violaceae 125 

Cacta^'eae 125 

Apiaceae 1 27 

Addendum 131 

The  Lbguminosae  op  Porto  Rico.     By  J.  Perkins 133 

Introduction 133 

Synopsis  of  the  genera 134 

Descriptions  of  the  genera  and  species 140 

Report  on  the  Diatoms  of  the  Albatross  voyages  in  the  Pacific  Ocean, 
1888-1904.     By  Albert  Mann,  assisted  in  the  bibliography  and  citations  by 

P.  L.  Ricker 1 221 

Introduction 221 

Annotated  catalogue  of  genera  and  species 230 

Data  of  the  stations  at  which  diatoms  were  collected  by  the  Albatross  . . .  390 

Bibliography 390 

The  Cyperaceae  of  Coota  Rica.     By  C.  B.  Clarke 443 

Synoptical  key  to  the  genera 443 

Annotated  catalogue  of  the  genera  and  species 444 

46609—08 II  IX 

Digitized  by  LjOOQIC 


X  CONTENTS. 

Page. 

Stitdies  op  Tbopical  American  Ferns — No.  1.     By  William  R.  Maxon 473 

Introduction 473 

Asplenium  salicifolium  and  confused  species 475 

A  new  genus  of  asplenioid  ferns 481 

The  identity  of  Asplenium  rhizophyllum  L 482 

A  new  name  for  Anaxetum 484 

The  Cuban  species  of  Adiantopsis 485 

A  new  genus  allied  to  Vittaria 486 

Miscellaneous  notes  and  changes  of  name 488 

New  species  of  several  genera 494 


Digitized  by  LjOOQIC 


ILLUSTRATIONS. 


PLATB9. 

Facing  page. 

Plate       L  Festuca  canfum  Piper Frontispiece. 

II.  Festitca  eriolepu  Des\ 14 

III.  Festuca  grayi  ( Abrams)  Piper 14 

IV.  Fhinca  reflexa  Buokl 15 

V.  Festuca  megalura  Nutt 17 

VI.  Festuca  bromoides  L 18 

VII.  Festuca  sciurea  Nutt 19 

VIII.  Festuca  ocddentalis  Hook 24 

IX.  Festuca  howellii  Vaeey 31 

X.  Festuca  arUMata  (Torr.)  Shear 32 

XI.  Festuca  thurberi  Vasey 33 

XII.  Festuca  johnsoni  Vasey 35 

XIII.  FeUuca  subulifltn-a  Serihner 36 

XIV.  Fwhica  e/mm  Scribn.  &  Merrill 37 

XV.  Festuca  conjinis  Vasey 41 

XVI.  Echinocactus   robustiis   Link   &   Otto    and    Mamillaria    anrjularis 

Link  &  Otto 83 

XVII.   Ojmniia  tunicata  Link  <fe  Otto  and  Echinocactus  ingens  Zucc 83 

XVIII.  Pilocereusfidviceps  ^Yeh^r 83 

XIX.  Oretw /w)//tanu«  Coulter 83 

XX.  CereussteUatusVlQiHeT 83 

XXI.  Cereusweberi  CoxxWi^r 84 

XXII.  Fouquieria  spinosa  H.  B.  K 85 

XXIII.  Beaucamea  oedipus  Rose 88 

XXIV.  Calibanus  caesjriiosus  (Scheidw. )  Rose 90 

XXV.  Calibanus  caespUostis  (Scheidw. )  Rose 90 

XXVL  PotenHUalozani  Rose  &  Painter 95 

XXVII.  Alchemilla  procumbens  Rose 93 

XXVIII.  Pithecolobium  revoluturn  Rose 96 

XXIX.  Hoffmanseggia  arida  Rose 98 

XXX.  Benthamnniha  pumila  Rose 99 

XXXI.  Cologania  tenuis  Rose 100 

XXXn.  Odoniaincana  Rose 102 

XXXIIL  Odoniaviridiflora  Iloae 103 

XXXIV.  Sphinctospermum  constrictum  (S.  Wats. )  Rose 107 

XXXV.  lonoxalis  confusa  Rose,  /.  furcata  Rose,  and  /.  jaliscana  Rose 110 

XXXVI.  Terebinthus  arida  liom 118 

XXXVn.  Polygala  calcicola  Rose 122 

XXXVIIL  Polygala  nelsoni  "Rose 122 

XXXIX.  Polygala turgida'Ro&Q 123 

XI 


Digitized  by 


Google 


XII  ILLUSTRATIONS. 

Facing  page. 

Plate  XL.  Abutilon  durangense  Rooe  &  York 123 

XLI.   Wi8sadxda  lozani  Roae 124 

XLII.  Calceolaria  humilis  "Rose  &  I>owe\\ 125 

XLIII.  Escontria  chiotiUa  (Weber)  Rose  and  Cephalocereus  macrocephalus 

Weber 126 

XLIV.  Diatoms  of  the  genera  Amphora,  Achnanthes,  and  Dimeregramma.  422 
XLV.  Diatoms  of  the  genera  Actinoptychus,  Asteromphalus,  and  Steph- 

anopyxis 424 

XLVI.  Diatoms  of  the  genus  Biddulphia 426 

XLVII.  Diatoms  of  the  genus  Biddulphia 428 

XLVIII.  Diatoms  of  the  genus  Coscinodiscua 430 

XLIX.  Diatoms  of  the  genus  Coscinodiscus 432 

L.  Diatoms  of  several  genera 434 

U.  Diatoms  of  the  genera  Melosira,  Campy lodiscue,  and  Trigoniuni. .  436 

III.  Diatoms  of  the  genera  Plagiogramma  and  Navicula 438 

UII.  Diatoms  of  the  genus  Navicula 440 

UV.  Diatoms  of  the  genus  Tripodiscus 442 

LV.  Asplenium  salieifolium 506 

LVI.  Asplenium,  Diplazium,  Holodictyum .• 508 

TEXT  FIGURES. 

Page. 

Fig.  1.  Beaucamea  guatenuU^ims 88 

2.  Beaucamea  inermis 88 

3.  Daaylirion  quadrangtUatum 89 

4.  Calibanus  caespilogus • 90 

5.  Nolina  altamiranoa 91 

6.  Nolina  elegans 91 


Digitized  by  LjOOQIC 


SMITHSONIAN    INSTITUTION 

UNITED    STATES    NATIONAL    MUSEUM 


CONTRIBUTIONS 


FROM  THE 


United  States  National  Herbarium 

Volume  X,  Part  1 


NORTH  AMERICAN  SPECIES 
OF  FESTUCA 


By   CHARLES    V.    PIPER 


WASHINGTON 

GOVERNMENT    PRINTING    OFFICE 

I  906 

Digitized  by  LaOOQlC 


BULLETIN  OF  THE  UNITED  STATES  NATIONAL  MUSEUM: 
Issued  Mahch  30,  1906. 


Digitized  by  LjOOQIC 


PREFACE. 

The  revisions  of  genera,  descriptions  of  new  species,  and  other 
systematic  papers  on  grasses  emanating  from  the  Office  of  the  Agros- 
tologist  of  the  Department  of  Agriculture  have  heretofore  been 
published  as  Bulletins  of  the  Bureau  of  Plant  Industry  in  that  Depart- 
ment. In  view,  however,  of  the  transfer  of  the  grass  herbarium  to  the 
Office  of  the  Botanist,  the  Agrostologist  has  suggested  that  the  accom- 
panying manuscript  entitled  *'  North  An&erican  Species  of  Festuca," 
by  Professor  Charles  V.  Piper,  be  published  in  the  series  of  Contribu- 
tions from  the  United  States  National  Herbarium.  This  suggestion 
has  been  adopted.  The  author  of  the  manuscript  regrets  that  it  was 
not  possible  to  consult  all  the  type  specimens  of  the  American  spe- 
cies, several  of  which  are  in  European  herbaria,  but  he  considered  it 
preferable  to  offer  his  work  for  publication  now  rather  than  to  delay 
it  indefinitely. 

FrEDEBIOK  V.  COVILLE, 

Cumtor  of  the  United  State%  National  Herbarium. 
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NORTH  AMERICAN  SPECIES  OF  FESTUCA. 


By  Charlrb  V.  Pipbr. 


INTBODUGTION. 

This  treatment  of  the  North  American  species  of  Festuca  is  based 
primarily  on  the  material  in  the  National  Herbarium,  but  through  the 
courtesy  of  those  having  the  collections  in  charge,  we  have  been  able 
to  examine  the  material  in  the  Gray  Herbarium,  the  New  York  Botan- 
ical Grarden,  the  Academy  of  Natural  Sciences  of  Philadelphia,  the 
California  Academy  of  Sciences,  the  Michigan  Agricultural  College, 
and  the  Geological  and  Natural  History  Survey  of  Canada.  To  all  of 
these  grateful  acknowledgment  is  made. 

We  have  taken  especial  care  to  point  out  clearly  the  material  basis 
for  our  interpretations  of  the  various  species  that  have  been  proposed. 
In  the  cases  of  Festuca  ovina  and  Festuca  rvhra  reliance  is  placed 
mainly  on  the  classic  work  of  Hackel  in  his  Monographia  Festucarum 
Europaearum,  aided  by  a  fine  series  of  authentic  specimens  distributed 
by  him.  It  is  worthy  of  note  that  of  the  30  native  species  of  the 
genus  in  North  America,  here  recognized,  3  have  been  collected  but 
once,  2  others  but  twice,  and  a  sixth  species,  F,  rigescens^  has  been 
found  but  once  north  of  South  America.  We  have  cited  specimens 
only  for  special  reasons,  and  have  usually  included  only  specimens  of 
historic  interest,  or  from  numbered  sets  generally  distributed. 

HISTOB.T  OF  THE  GSNT7S. 

The  name  Festuca  first  appears  in  botanical  literature,  according  to 
Trinius,  in  Dodoens's  work  entitled  "  Stirpium  historiae  pemptades  sex, 
sive  libri  XXX  Antwerpiae,  ex  oflicina  Christophori  Plantini,"  pub- 
lished in  1583.  Dodoens's  plant  ^'Festuca  altera^'*  is,  according  to 
Trinius,  Bromus  secalinus  L.  Later  pre-Linnssan  authors  used  the 
name  in  various  ways,  mostly,  however,  for  species  of  Bromus. 

In  the  first  edition  of  the  Genera  Plantarum,  1737,  Linnaius  cites 
two  plates,  namely,  Dillenius,  Catalogus  Plantarum,  plate  3,  which  is 
evidently  some  species  of  Bromus,  and  Scheuchzer,  plate  5,  figures 
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13  to  16,  inclusive,  which  represent,  respectively,  Bramus  erectns^ 
B,  &terilis,  B,  arveiwls^  B,  asper,  Fentuca  gigantea^  and  F,  elatior. 

In  the  fifth  edition  of  the  same  work,  1754,  the  description,  with  a 
few  very  insignificant  changes,  is  the  same  as  in  the  first  edition,  but 
the  citations  of  Dillenius  and  of  Scheuchzer  are  omitted. 

In  the  first  edition  of  Linnseus's  Species  Plantarum,  1763,  from 
which  the  genus  must  by  common  acceptation  date,  eleven  species  are 
described  in  the  following  sequence:  F  ovina^  F.  duriuscuhi^  F, 
nibra,  F.  aiaethyHtina^  F.  vtyuros^  F.  maritima^  F,  decumbetis^  F. 
eJntior^  F.  jluitai^^^  and  F,  ci^lHtata, 

Of  these  species  F.  decumhetis  is  the  type  of  the  genus  Sieglingia  of 
Bernhardi;  F.  fluitans  is  PanicidarlAi  Jluitans  Kuntze,  and  F.  cristate 
is  the  tj'pe  of  the  genus  Koeleria  of  Persoon. 

The  remaining  species  are  generally  included  by  authors  in  the  genus 
Festuca,  so  that  whether  we  accept  the  first  species,  F.  oinna^  as  the 
type  of  the  genus,  or  follow  the  historic  method  of  residues,  the  result 
in  this  genus  is  practically  the  same. 

Numerous  other  genera  have,  however,  been  proposed  for  species 
usually  included  in,  or  first  referred  to,  Festuca.  Chronologically  con- 
sidered these  are  as  follows: 

Vulpia  Gmel.  Fl.  Bad.  1:  8.  1805. 

Only  one  species  included,  V,  rnyuros  {Festtica  myuroa  L.). 

Schedonorus  Beauv.  Agrost.  99.  1812.     (Hpelled  ^'Schenodorus''  in  the  index  of 
the  same  work. ) 

Based  on  seven  species,  of  which  the  first  is  Festuca  elatior  L. 
Beauvois'  plate  also  seems  to  be  of  this  species,  but  if  so  it  is  very 
faulty. 

Sclerochloa  Beauv.  Agrost.  97,  177.  1812. 

Based  on  Poa  dura  L.,  Poa  procumhen8  Schreb.,  and  Poa  diva/ricata 
Beauv.,  all  of  which  are  nomina  nuda^  though  "  Poa  dura  L."  {Cyno- 
surus  durus  L.)  is  evidently  an  error  for  Poa  dura  Scop.  Beauvois 
figures  S,  dura. 

Technically,  perhaps,  Sclerochloa  is  not  published  by  Beauvois,  in 
which  view  the  genus  would  date  from  Beauvois  in  Reichenbach,  Icones 
Florae  (xermanicae  1:  23.  1834,  where  the  first  species  is  likewise 
S.  dura. 

This  genus  is  generally  accepted. 

Tragxis  Panzer,  Denkschr.  Acad.  Munch.  1818:  296.  1814. 

Nine  species  were  included  by  the  author,  none  of  which  are  figured. 
The  first  in  position  is  T.  elatior  (Fent/uca  elatior  L.). 
There  is  an  older  Tragus  of  Haller,  1768. 
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XygaluruB  Link,  Enum.  Hort.  Berol.  1:  92.  1821. 

Six  species  included,  none  figured,  all  annuals,  of  which  the  first, 
M.  caxidatiis^  is  Festuca  tnyuros  L. 
De[8]inaxena  Dumort.  Comm.  Bot.  26.  1822. 

One  species,  D,  sicul<i^  based  on  Poa  sicula  Jacq. 

OMoammia  Raf.  Neogenyt.  '4.  1825. 

Two  species  cited,  namely,  Festuca  tendln  and  F,  h'oinoide^.     The 
^^Fe^iuca  hronimdes^^  of  Michaux  which  is  F,  tendla  Willd.  is  prob- 
ably  intended. 
Basiola  Raf.  Neogenyt.  4.  1825. 

Based  on  Festuca  tnonarvdra  Ell.  {DmioUi  dliotea  Raf.).  This  is 
in  all  probability  Festtvca  sciurea,  Nutt. 

Vardums  Reichenb. 

Incidentally  mentioned  under  Brachypodlum  tenelhntt  Beauv.  in 
Flora  Germanica  Excursoria  19.  1830,  but  apparently  first  properly 
published  in  Godron,  Flore  de  Lorraine  3:  187.  1844. 

Godron  included  two  species  in  this  sequence,  Nardunis  t^nellus^ 
generally  known  as  Festuca  unilateralis  Schrad.  and  N,  hwhenalii^ 
usually  called  Festuca  lachenalii  Spenn. 
Bucetum  Parnell,  GrasBee  of  Scotland  8,  104.  1842. 

Four  species  were  included  in  the  following  sequence:  J?,  loliaceum^ 
B.  pratefise^  B,  elatius^  and  B.  giganteum.  These  are  respectively 
Festuca  lolixicea^  F,  elatwr^  F.  eUitioi\  and  F.  gigantea.  The  first  is 
Festuca  loliacea  Curtis,  a  hybrid  between  Festuca  elatior  and  Loliuvi 
perenne.     The  species  are  all  figured  in  the  above  sequence. 

Micropynun  Link,  Linnaea  17:  397.  1843. 

Based  on  the  single  species  M.  teueUum  Link,  which  is  based  on 
Triticwm  tenellum  L.  {Festuca  Uichenalii  Spenn.). 

Featucaria  Link,  Linnaea  17:  398.  1843. 

Two  species  included,  neither  figured,  Festucaria  tenuicula  and  F. 
psUantha^  both  of  which  are  now  considered  subspecies  of  Festuca 
untlateraUs  Schrad.  The  name  Festucaria  has  also  been  used  for  a 
genus  based  on  Festuca  fluitans  L.  by  Heister  in  Fabr.  Enum.  ed.  2, 
373.  1763. 
Oatapodium  Link,  Linnaea  17:  398.  1843. 

Based  on  Triticum  loliaceum  Smith  {Poa  loliacext  Huds.). 

This  genus  is  reduced  to  Festuca  by  Bentham  and  Hooker,  but  main- 
tained by  Hackel. 

SderopoaGrifleb.  Spic.  Fl.  Rumel.  2:  431.  1844. 

One  species,  8,  rigida  Griseb. ,  based  on  Poa  rigida  L. 

Maintained  as  a  genus  by  many  authors,  reduced  to  Festuca  by 
others. 
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Oastellia  Tineo,  PL  Rar.  Sic.  2:  17.  1846. 

Based  on  a  single  species,  C.   tvberoidata  Tineo,  which  is  Featuca 
tvhercvloaa  (Moris)  Richter. 
Ctenopsis  De  Notaris,  Ind.  Sem.  Hort.  Gen.  352.  1847. 

A  single  species,    C.  pecti/ndla  De  Notaris.    {Featuca    pectineUa 
Delile.).     Retained  as  a  genus  by  Bentbam  and  Hooker,  but  reduced 
to  Festuca  by  Hackel. 
I«eucopoa  Giiseb.  inLedeb.  Fl.  Roes.  4:  383.  1853. 

One  species,  Z.  avbi/rica  Griseb.  Bentbam  and  Hooker  reduce  this 
to  Poa,  and  Hackel  to  Festuca. 

The  species  is  clearly  closely  related  to  the  West  American  Poas  of 
ihe^  fendleriana  group.  Its  only  distinctive  character  is  the  awn-like 
excurrent  midrib  of  the  lemma,  which  character  is  approached  by  Poa 
svhariatata  Scribner.  The  genus,  if  not  maintained,  belongs  with  Poa 
and  not  with  FestucA. 
Amphi^eneB  Janka,  Linnaea  80:  619. 1860. 

Based  on  Festuca  carpathica  Dietr. 
Prosphysis  Dulac,  Fl.  Haut.  Pyr.  67.  1867. 

The  author  quotes  Nardurus  Reichenb.  as  a  synonym  and  includes 
but  one  species,  P,  tendlus^  based  on  Nardurus  tenellus  Reichenb. 
This  plant  is  considered  by  Ascherson  and  Graebner  to  be  the  same  as 
Festuca  maritima  L. 

Synapbne  Dulac,  Fl.  Haut.  Pyr.  90.  1867. 

The  only  species  is  S.  rigida  {Scleropoa  rigida  Griseb.) 
Diatomomischus  Dulac,  Fl.  Haut.  Pyr.  91.  1867. 

The  author  quotes  Vulpia  Gmel.  as  a  synonym  and  includes  four 
species  in  this  sequence:  D.  sciuroides  {Festuca  sciuroides  Roth),  D. 
rayuros  {Festuca  viyuros  L.),  D,  ciliatua  {Festuca  ciliata  Danth.)  and 
D.  subuniglumis  {Festu^ca  hromoides  L.).  None  of  these  species  are 
figured. 

DrymonaeteB  Ehrh. 

This  name  occurs  in  Ehrhart,  Beitrfige  4:  147.  1789,  but  is  first 
technically  published  as  a  genus  in  a  paper  by  Fourreau,  Ann.  Soc. 
Linn.  Lyon  n.  s.  17:  187.  1869.    The  only  species  is  based  on  Festuca 
gigantea  (L.)  Vill. 
Loretia  Duval-Jouve,  Rev.  Sci.  Nat.  II.  2:  38.  1880. 

Four  species  were  described  by  the  author  as  belonging  to  this 
genus,  arranged  as  follows:  Loretia  setacea  based  on  Festuca  setacea 
Guss. ;  Z.  tncrassata  based  on  Brojiius  incrassatus  Lam. ;  Z.  genicvlata 
based  on  Brmnus  genlculaMLs  L. ;  and  Z.  ligustica  based  on  Brormis 
ligusticus  All.  No  figures  are  published  by  Duval-Jouve,  but  he  cites 
plates  for  each  of  the  above  species. 
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HeUeria  Foam.  Mex.  PI.  d:  128.  1886. 

Based  on  Bromus  livid/us  H.  B.  K.  {Featiica  Imida  Willd.).  Included 
in  Festnea  by  Bentham  and  Hooker  and  by  Hackel. 

An  examination  of  the  list  of  names  shows  that  seven  genera  have 
been  proposed  for  varying  groups  of  perennial  Festucas  (excluding 
Leucopoa),  and  that  fifteen  names  have  been  proposed  for  varying 
groups  of  the  annual  species.  Of  the  former  class  none  has  received 
wide  acceptation.  In  regard  to  the  latter  class  there  has  been  much 
difference  of  opinion. 

In  the  great  modem  works  on  plant  genera  the  following  views  are 
maintained:  Hackel,  in  Engler  and  Prantl's  Pflanzenfamilien,  recog- 
nizes Festuca,  Sclerochloa,  Catapodium,  and  Scleropoa  as  distinct, 
merging  the  remaining  proposed  genera,  including  Ctenopsis  and 
Leucopoa,  into  Festuca.  Bentham  and  Hooker  include  Catapodium 
and  Scleropoa  in  Festuca,  unite  Leucopoa  with  Poa,  but  maintain 
Sclerochloa  and  Ctenopsis.     Baillon  follows  Bentham  and  Hooker. 

Atropis  (Puccinellia)  is  maintained  as  a  genus  by  Hackel,  but 
reduced  to  a  section  of  Glyceria  (Panicularia)  by  Bentham  and  Hooker 
and  by  Baillon.  Ascherson  and  Graebner,  in  their  recent  treatment 
in  Synopsis  der  Mitteleuropftischen  Flora,  unite  Atropis  with  Festuca, 
into  which  they  also  merge  Sphenopus  and  Cutandia. 

We  accept  HackePs  delimitation  of  the  genus,  but  exclude  Leucopoa, 

DISTBIBXrnOB'. 

The  genus  Festuca  is  represented  in  all  parts  of  the  world,  but  prin- 
cipally in  temperate  or  mountain  regions.  In  Europe  there  are,  accord- 
ing to  Hackel,^  28  perennial  species,  but  on  a  different  species  concept 
Richter*  increases  this  number  to  103.  The  European  annual  species 
number  about  26. 

In  North  America  we  recognize  22  perennial  and  12  annual  species, 
two  of  each  group  introduced  f  rgm  Europe.  In  Mexico  there  are  about 
10  additional  perennials,  and  in  the  remaining  parts  of  tropical  North 
America  a  few  others. 

Excluding  known  synonyms  there  are  still  accredited  to  Asia  about 
32  species,  to  Africa  about  43  species,  to  Australasia  about  10  species, 
and  to  South  America  about  76  species.  It  is  altogether  probable  that 
many  of  these  are  synonyms. 

<>Monographia  Feetucarum  Europaearum. 
^Plantae  Europaeae. 
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EOONOMIC  IMPOBTANOE. 

Several  of  the  species  of  Festuca  are  of  high  agricultural  value,  both 
for  grazing  and  for  meadows.  Among  the  former  perhaps  the  most 
important  is  Festuca  ovina^  the  sheep  fescue,  and  its  numerous  sub- 
species, some  of  which  are  found  native  in  most  parts  of  the  world. 
The  most  valuable  American  grass  of  this  group  is  probably  Festuca 
ovlna  ingrata  Hackel,  the  "blue  bunch  grass"  of  stockmen,  which 
ranges  from  British  Columbia  and  Alberta  to  California  and  Colorado. 
In  parts  of  the  range  country,  notably  the  Columbia  Basin,  it  is  con- 
sidered the  second  best  of  the  range  grasses.  In  Aiizona  and  New 
Mexico  this  grass  is  replaced  by  the  larger  and  coarser,  but  not  less 
nutritious,  Arizona  bunch  grass,  F.  ovina  arizonica  (Vasey)  Hack. 
Other  subspecies  of  Festuca  ovlna  occur  in  alpine  and  subarctic 
regions,  and  furnish  more  or  less  abundant  forage. 

Festuca  rubra  L.,  the  red  if escue,  occurs  in  abundance  along  both 
sea  coasts  in  sandy  soil,  and  in  the  West  is  plentiful  in  the  mountains 
at  low  altitudes.     In  restricted  areas  it  is  an  important  forage  grass. 

Festuca  altaica  Trin.  is  abundant  in  Alaska,  often  covering  large 
areas  with  its  large  tussocks.  From  very  limited  experience  with  it 
this  grass  seems  to  be  quite  as  nutritious  as  its  near  allies. 

Festicca  viridula  Vasey  is  the  most  nutritious  grass  in  the  mountain 
parks  of  the  Cascade,  Blue,  and  Bitter  Root  mountains.  It  often 
occupies  large  areas  in  nearly  pure  growth.  Unfortunately  it  is 
unable  to  withstand  severe  grazing,  and  consequently  where  sheep 
have  been  herded  this  grass  has  well-nigh  disappeared. 

The  annual  species,  especially  Festuca  octoflora^  are  of  considerable 
value  in  semiarid  grazing  regions.  They  spring  up  very  quickly  when 
the  rainy  season  begins  in  the  fall,  furnishing  grazing  when  nothing 
else  is  available,  and  again  in  early  spring  they  provide  the  first  green 
forage. 

FesttLca  datioT  L.,  the  tall  fescue,  a  European  species,  is  very  valu- 
able as  a  hay  and  pasture  grass,  but  in  this  country  is  little  grown 
as  yet,  except  in  the  eastern  portion  of  Kansas  and  Nebraska.  A 
smaller  form  of  it,  the  meadow  fescue,  used  only  in  pastures  and 
lawns,  is  sometimes  known  in  this  country  as  English  bluegrass,  or, 
technically,  as  Festuca  prateiisis  Huds.  or  Festuca  el^itior  pratensis  Gray. 
According  to  the  best  European  authorities,  however,  F,  da^ior  L. 
and  F.  prate7isis  Huds.  are  exactly  identical,  so  that,  whatever  be  the 
distinction  of  the  two  forms  agriculturally,  the  botanical  names  both 
belong  with  tall  fescue. 
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PSEVI0T7SLT  FUBLI8HBD  ILLUSTBATIONS  OF  NOBTH  AMEBIOAN 

FBSTU0A8. 

I.  In  Bulletins  of  the  Division  of  Agrostology:  * 

Featuca  dasydada, 

Fsgtuca  elatiory  as  Futuca  elatior  prcUeruu, 

Peahica  elaHor  arundinaceay 


Fctiuca  gubtdala,  as  F,  jonesii, 
Peshica  conftnis,  all  as  F.  kingiiy 


Festuca  pacificaf  as  F.  microistachySf 

Festuca  myuros^ 

Festuoa  shortii,  as  F.  obtusa, 

Festuca  odoflora, 

FetAucaovina^ 


Fettuca  rubra, 

Festuca  rubra  glaucescens, 


Bulletin  17, 

Figure  576 

7, 

288 

3, 

42 

14, 

45 

7, 

287 

17, 

575 

5, 

12 

12, 

23 

13, 

19 

17, 

573 

17, 

578 

17, 

581 

17, 

574 

17, 

580 

5, 

27 

17, 

577 

12, 

7 

5, 

28 

3, 

43 

14, 

46 

7, 

289 

3, 

44 

5, 

14 

14, 

47 

17, 

579 

FcMtuca  halUij  all  as  F,  Bcabrdla, 

Festuca  sciureaf 

II.  In  Illustrations  of  North  American  Grasses,  Bulletin  13,  Divi- 
sion of  Botany:* 

Festuca  pac^ficaj  as  F,  microdachys,  Plate  91 

Festuca  aUckcat  as  F.  subuUUa,  92 

Festuca  viridula,  93 

in.  In  Agricultural  Grasses  and  Forage  Plants  of  the  United  States, 

Special  Bulletin,  Division  of  Botany,  1889:* 

Fet/tuca  elatior,  Plate  81 

Festuca  ovina,  82 

Festuca  haUn^  as  F,  scabrella,  83 

IV.  In  Britton  &  Brown,  Illustrated  Flora: 

Festuca  octojhra,  Figure  497 

Festuca  myuros,  498 

Festuca  rubra,  499 

FeOucaovina,  .500 

Festuca  scabrella,  (=7)  501 

Festuca  eUOwr,  502 

Festuca  shortUf  503 

Festuca  obtusa  (as  nutans),  504 

V.  Tenth  Ann.  Bep.  Mo.  Bot.  Gard.: 

Festuca  rigescens,  Plate  43 

»tr.  S.  Department  of  Agriculture. 
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DESOBIPnVB  TEBMINOIiOGT. 

We  have  taken  the  liberty  to  introduce  the  word  lemma^  to  apply  to 
the  "lower  palet"  or  "outer  palet"  or  "flowering  glume"  of  authors, 
restricting  the  word  "glume"  to  the  "  empty  glumes."  This  is  done 
purely  for  a  practical  reason,  namely,  to  avoid  the  constant  use  of 
phrases  for  the  members  of  the  grass  spikelet  most  used  in  technical 
descriptions. 

The  only  other  attempt  to  apply  a  single- word  term  to  the  "  flowering 
glume"  we  have  noticed  is  the  word  "floriglume,"  proposed  by  Prof. 
George  Macloskie  in  volume  8  of  the  Report  of  the.Princeton  Univer- 
sity Expedition  to  Patagonia.  This  term  seems  to  us  objectionable, 
because  it  is  likely  to  lead  to  confusion  with  the  word  "glume,"  as 
applied  to  both  empty  glumes.  The  so-called  third  empty  glume  of 
some  grasses  is  really  a  sterile  lemma. 

The  use  of  a  single  distinctive  name  for  each  part  o^  the  grass  spike- 
let  seems  much  preferable  to  the  employment  of  such  general  terms 
as  bracts,  bractlets,  and  scales. 

STV0P8I8  OF  TTNITE])  8TATS8  AlTD  GAHADIAH  8PECIB8. 
FB8TU0A  L. 

RaucaL,  Sp.  PL  1:  73.  1753. 

Spikelets  2  to  many-flowered,  variously  paniculate  or  sometimes  racemose;  rachilla 
articulate  at  the  joints  and  above  the  glumes;  florets  all  perfect,  or  the  uppermost 
staminate;  glumes  2,  persisting,  carinate,  unequal  or  subequal,  the  lowest  l-nerved 
(rarely  3^erved),  the  upper  larger  and  3-nerved  (rarely  5-nerved);  lemma  lanceo- 
late, usually  narrow,  commonly  aristate,  always  5-nerved,  convex  or  subcarinate, 
firm  in  texture  at  least  near  the  base,  the  apex  and  margins  sometimes  scarious,  the 
callose  base  smooth  or  nearly  so;  palea  bicarinate,  oblong  or  lanceolate,  obtuse,  acute, 
acuminate,  or  bidentate  at  apex,  usually  about  equaling  the  lemma;  lodicules2,  about 
as  long  as  the  ovary,  sometimes  entire,  usually  bifid;  stamens  3  in  the  perennial  spe- 
cies, in  the  annuals  often  reduced  to  1;  ovary  obovate,  smooth  or  hispidulous  at  apex; 
styles  very  short,  distinctly  apical;  stigmas  plumose,  the  branches  toothed;  caryop- 
sis  linear  or  oblong,  glabrous,  convex  dorsally,  sulcate  or  rarely  plane  ventrally,  often 
adhering  to  the  palea;  hilum  linear. 

KEY  TO  THE  SPECIES. 

Subgenus  Vulpia.    Annuals;  stamens  usually  1,  sometimes  3,  rarely  becoming 
extruded;  stigma  plumose,  the  branches  toothed,  bilateral. 
Spikelets  densely  5  to  13-flo  wered ;  lemma  without  scarious  margin.         1 .  odoflora. 
Spikelets  loosely  1  to  5,  rarely  6-flowered;  lemma  with  narrow 
scarious  margin. 
Branches  of  the  short  panicle  normally  divergent,  a  pul  villus 
at  the  base  of  at  least  one  of  them. 
Florets  mostly  3  to  5  in  each  spikelet,  only  the  principal 
panicle  branches  diveiigent. 


<»\iptfia  (kB^tiax')^  husk,  scale. 
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Spikeletfi  not  at  all  hirstite. 

Spikelets  with  glomes  only  hlraate. 

Spikeletfi  with  lemma  only  hirsute. 

Spikelets  wholly  hirsute. 
Florets  mostly  1  to  3  in  each  spikelet;  all  the  spikelets 
divaricate. 

Spikelets  not  at  all  pubescent. 

Spikelets  with  only  the  lemma  pubecent. 

Spikelets  wholly  pubescent 
Branches  of  the  narrow  elongated  panicle  erect  or  appressed. 
First  glume  one-third  to  one-half  as  long  as  the  second. 

Lemma  not  ciliate. 

Lemma  ciliate. 
first  glume  two-thirds  to  three-fourths  as  long  as  the 
second. 

Lemma  smooth  or  scabrous. 

Lemma  pubescent. 


2.  paciftoa, 

3.  oonfma, 

4.  eriolepis, 

5.  ffrayi. 


6.  reflexa, 

7.  microtftachys. 

8.  ecutwoodae. 


9.  myuros, 
10.  megalura. 


11.  bromoidis, 

12.  sciurea. 


Subgenus  Edfbstuca.    Perennials,  mostly  tufted  and  never  with  scaly  rootstocks; 
stamens  3,  protruding  in  anthesis;  stigmas  bilaterally  plumose,  the  branches  toothed. 
Plants  densely  tufted,  or  with  narrow  and  involute  blades,  usually 
both;  lemma  awnless  or  awned. 
Ligule  short;  collar  and  auricles  not  conspicuously  bristly,  or 
tomentoee. 
Blades  not  falling  away  from  the  sheaths;  palea  obtuse  or 
bidentate  at  apex. 
Innovations  extravaginal;  blades  smooth;  spikelets 

usually  more  or  less  glaucous.  13.  rtibra. 

Innovations  intravaginal. 

Tufts  easily  separable;  blades  closely  involute; 
pulvilli  none  or  faintly  developed. 
Awns  longer  than  the  membranous  lemmas; 
.  blades  soft,  sulcate;  ovary  hispidulous  at 
apex. 
Awns  not  longer  than  the  coriaceous  lemmas; 
ovary  glabrous. 
Blades   various,    but   when   hard    the 

lemma  awned. 
Blades  smooth,  firm,  rigid;  lemma  awn- 
less. 
Tufts  separable  with  diflSculty;  blades  narrow, 
loosely  involute  or  flat;  lemma  thin;  a  pul vil- 
lus at  the  base  of  each  ray. 
Lemma  smooth,  usually  awnless,  sometimes 

awn-pointed. 
Lemma  scabrous-puberulent,  short-awned. 
Blades  at  length  falling  away  from  the  persisting  sheaths; 
palea  notched  at  apex. 
Panicle  rays  spreading;  spikelets  shining;  culm  and 
-   loosely  involute  green  blades  smooth  or  nearly  so. 
Pkmicle  rays  erect  or  becoming  so;  spikelets  dull; 
culm  and  closely  involute  glaucescent  blades  usu- 
ally very  scabrous.  20.  haUii. 
ligule  short,  ciliate;  collar  and  auricles  tomentose  or  bristly.      21.  arishdata. 
Ligule  4  to  9  mm.  long,  scarious.  22.  thnrheri. 


14.  occidentaUs, 


15.  ovina. 


16.  rigewxns. 


17.  viridtda. 

18.  howelln. 


19.  aUaica, 
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Plants  lees  densely  tufted;  leaves  flat,  green,  membranaceous. 
Lemma  indurated,  not  at  all  keeled. 

Spikelets  6  to  10-flowered;  lemma  awnless  or  rarely  short 

awned.  23.  datior, 

Spikelets  3  to  6-flowered;  lemma  awnless. 

Glumes  scarious-margined,  much  shorter  than  the 
lemma;  lemma  not  acuminate. 
Lemma  acute;  spikelets  loosely  scattered.  24.  oUuml 

Lemma  obtuse;  spikelets  somewhat  aggregated.      25.  sharUi. 
Glumes  without  scarious  maigins,  nearly  as  long  as 
the  lemma;  lemma  acuminate. 
Spikelets  glaucous,  loosely  4  to  6-flowered ;  lemma 

often  with  a  short  awn;  sheaths  smooth.  26.  vermUa, 

Spikelets  green,  closely  2  to  3-flowered;  empty 
glumes  scabrous;  sheaths  short-pubescent.  27.  johnsani. 

Lemma  awned,  membranaceous,  indurated  only  near  the  base 
and  keeled  at  least  above  the  middle. 
Floret  long-stipitate  at  base;  awn  terminal.  28.  subul\flora 

Floret  not  stipitate  at  base. 

Lemma  plainly  5-nerved;  awn  from  a  cleft  apex. 
Spikelets  5  to  9  mm.  long,  2  to  4-flowered. 

Panicle  branched  ciliate;  awn  shorter  than 

the  lemma.  29.  dtuyclada. 

Panicle  branches  not  ciliate;  awn  as  long  or 
longer  than  the  lemma.  30.  ehneri, 

Spikelets  10  to  15  mm.  long,  3  to  7-flowered.  31.  gigantea. 

Lemma  5-nerved,  the  intermediate  nerves  very  ob- 
scure; awn  terminal. 

Awn  much  shorter  than  the  lemma.  32.  fraiercula. 

Awn  as  long  as  or  longer  than  the  lemma.  33.  tubukUa, 

Subgenus  HasPBBocHLOA.  Perennials,  densely  tufted  but  pro- 
ducing occasional  stout  extravaginal  scaly  stolons;  leaf  blades 
broad,  flat,  or  rarely  involute;  stamens  3,  protruding;  stigmas 
elongate,  the  numerous  short  mostly  simple  branches  arising  from 
all  sides. 
A  single  species.  34.  cov^bm. 

Subgenus  I.    Vulpia  (Gmel.)  Hack. 

FtiZpiaGmel.  Fl.  Bad.  1:  8.  1806,  as  genus. 

Vvlpia  Hack,  in  Engl.  &  Prantl,  Nat  Pflanzenfam.  2':  75.  1887,  as  subgenus. 

Annuals;  stamens  usually  only  1,  sometimes  3;  florets  usually  remaining  unopened, 
and  consequently  self-pollinated;  joints  of  the  rachilla  usually  clavate;  stigmas  plu- 
mose, the  branches  toothed,  bilateral. 

Many  of  the  species  in  this  subgenus  present  slight  but  remarkably  constant  differ- 
ences.   In  all  probability  this  fact  is  connected  with  their  close  pollination. 
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1 .  Festuca  octoflora  Walt 

Fatuca  octoflora  Walt  Fl.  Car.  81.  1788. 

According  to  Profeeeor  A.  S.  Hitchcock,  there  is  no  specimen  to  represent  this  species 
in  the  part  of  Walters* s  herbarium  preserved  in  the  British  Museum.  The  brief 
original  description  probably  refers  to  the  plant  generally  understood. 

Esjftuca  tenella  Willd.  Sp.  PI.  1:  419.  1797.  "Habitat  in  America  boreali."  We 
have  not  seen  the  type. 

Fesliica  sdacea  Poir.  Encyl.  8uppl.  2:  638.  1811.  Described  from  Hpecimens  grown 
in  the  Jardin  du  Val  de  Grace,  France,  the  original  source  unknown.  We  have 
not  seen  the  type. 

Feduca  parviflora  Ell.  Bot  S.  C.  A  (ia.  1 :  170.  1817.  We  have  examined  the  type  of 
this  in  Elliott's  herbarium,  and  are  inclined  to  consider  it  an  immature  shade  form 
of  odoftora.  It  is  worthy  of  note,  however,  that  all  the  specimens  which  match 
Elliott's  type  are  from  the  Southern  States.  The  type  is  in  possession  of  the  College 
of  Charleston. 

FeMuca  tenella  glauca  Nutt.  Trans.  Am.  Phil.  Soc.  5: 147.  1834.  Type  in  the  herba- 
rium of  the  Philadelphia  Academy,  collected  by  Nuttall  at  Fort  Smith,  Ark.  The 
plant  is  scarcely  glaucous. 

F^ucagracileniaBnckl  Proc.  Acad.  Phila.  1862:  97.  1863.  Type  from  "northern 
Texas.**  It  is  exactly  the  same  thing  as  F.  parviflora  Ell.  The  type  specimen  is  in 
the  herbarium  of  the  Philadelphia  Academy  of  Sciences. 

Feftuca  pusiUa  Buckl.  Proc.  Acad.  Phila.  1862:  97.  1863.  Type  from  "northern 
California,'*  preserved  in  the  herbarium  of  the  Philadelphia  Academy.  It  is  per- 
fectly matched  by  many  recent  collections  from  the  same  region.  The  awns  are 
about  equal  in  length  to  the  flowering  glumes. 

Festuca  octoflora  ^atistviata  Torr.;  L.  H.  Dewey,  Contr.  Nat  Herb.  2:  547.  1894. 
No  tjrpe  indicated,  but  the  description  of  "awns  equaling  or  somewhat  exceeding 
the  florets  *'  calls  for  a  different  plant  from  the  California  8j)ecimen  of  Bigelow  to 
which  Torrey  originally  applied  the  name  as  a  nomen  nudum. 

DESCRIPTION. 

Culms  slender,  erect,  sometimes  geniculate  at  base,  often  tufted,  5  to  40  cm.  high, 
glabrous  or  retrorsely  puberulent,  mostly  3-join ted;  sheaths  glabrous  or  pubescent, 
shorter  than  the  internodes;  ligule  0.5  to  1  mm.  long,  scarious,  not  decurrent;  blades 
narrowly  linear,  involute  or  rarely  flat,  soft,  erect  or  ascending,  2  to  10  cm.  long; 
panicle  narrow,  erect,  often  reduced  to  a  raceme  or  spike,  3  to  12  cm.  long,  some- 
times secund;  rays  mostly  solitary,  2  to  4  or  sometimes  even  8  mm.  long,  erect,  rarely 
spreading,  3-angled,  usually  scabrous;  spikelets  oval  or  oblong,  5  to  9,  or  rarely 
13  nam.  long,  5  to  13-flowered;  joints  of  the  rachilla  clavate,  0.5  to  0.7  mm.  long; 
glumes  subulate-lanceolate,  the  lower  l-nerved,  3  mm.  long,  the  upper  3-nerved,  4  mm. 
long;  lemma  firm,  convex,  lanceolate,  from  glabrous  to  very  sc^abrous,  obscurely  5- 
nerved,  4  to  6  mm.  long,  attenuate  into  a  scabrous  straight  awn  1  to  7  mm.  long; 
palea  lanceolate,  acute,  equaling  the  lemma,  the  nerves  scabrous;  stamen  1. 

Futaca  octoflora  ranges  throughout  the  United  States,  extending  northwani  into 
British  Columbia  and  Ontario  and  southward  into  lower  California.  We  have  seen 
no  specimens  from  Mexico  or  from  Central  or  South  America,  though  it  is  reported 
from  Brazil  by  Doell  in  Martins' s  Flora  Braeiliensis  as  F.  tenella  Willd. 

This  species  is  very  variable,  as  might  be  expected  from  its  wide  range,  but  for  the 
most  part  the  characters  are  too  inconstant  for  nomenclatorial  recognition.     In  Utah 
and  California  occur  some  puzzling  approaches  to  F.  padfica^  but  otherwise  there  is 
Qo  danger  of  confusing  it  with  related  species. 
12364-06 2 
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la.  Festuca  octoflora  hirtella  subsp.  no  v. 

Flowering  glumes  hirtelloue;  foliage  more  or  less  pabescent.    Type  specimen  col- 
lected by  C.  L.  Sbear  (no.  1962)  in  the  Santa  Catalina  Mountains,  Arizona,  April  10, 
1901.    Other  specimens  are  referred  here  as  follows,  viz: 
Abizona: 

Tucson  Mountains,  Griffiths  2355. 

Tucson,  Tourney  J  April  15,  1894. 

Santa  Rita  Forest  Reserve,  Griffiths  3815. 

Castle  Rock,  Griffiths  2333. 
Nevada: 

Vegas  Wash,  Lincoln  County,  Coville  d*  Funston  419. 
California: 

Without  locality,  Palmer  654. 

Without  locality,  Mrs.  Bush. 

San  Bernardino  Mountains,  Parish  1530. 

Colorado  Desert^  Orcuit  in  1889. 

Bishop,  M.  E.  Jones,  May  15,  1897. 

Old  Wilson  Trail,  Geo,  B.  Grant  5419  in  part. 

Sierra  Nevada,  Lemman  4659. 
Lower  California: 

Mission  Santa  Gertrudis,  Orcuttj  March  10,  1899. 

Guadalupe  Ranch,  OrcuU  1432. 

Lagoon  Head,  Palmer  655. 

2.  Festuca  pacifica  sp.  nov. 

Culms  slender,  erect,  or  geniculate  at  base,  glabrous,  usually  30  to  50  cm.  high, 
3-jointed,  solitary  or  loosely  tufted;  sheaths  glabrous  or  puberulent,  striate,  the  lower 
two  about  as  long  as  their  respective  internodes,  the  upper  much  shorter  than  the 
peduncle;  ligule  very  short  but  broader  than  the  blade,  decurrent;  blades  narrowly 
linear,  very  acute,  soft,  glabrous,  loosely  involute,  3  to  5  cm.  long;  panicle  more  or 
less  secund,  5  to  12  cm.  long;  the  lower  branches  solitary,  divaricate,  bearing  spike- 
lets  on  the  lower  side  nearly  or  quite  from  the  base;  axis  and  branchlets  sharply 
2-angled,  somewhat  channeled,  glabrous;  pedicels  clavate,  flattened,  mostly  very 
short;  spikelets  3  to  6-flowered;  joints  of  the  rachilla  cylindric,  scabrous;  lower 
glume  subulate-lanceolate,  1-nerved,  glabrous,  4  mm.  long;  upper  glume  lanceolate- 
acuminate,  3-nerved,  glabrous,  5  mm.  long;  lemma  lanceolate,  scabrous  excepting 
in  the  lowermost  floret  (this  smooth),  6  to  7  mm.  long,  attenuate  into  a  scabrous 
awn  10  to  15  mm.  long;  palea  lanceolate,  longer  than  the  lemma,  the  inflexed  sides 
half  as  wide  as  the  scabrous  jntemerve,  the  scabrous  acuminate  apex  readily  split- 
ting into  two  awnlike  teeth;  perfect  stamen  usually  one,  sometimes  three;  grain 
dark-colored,  lanceolate,  deeply  grooved,  adherent  to  the  glume  and  palea. 

The  rachilla  readily  breaks  so  that  all  the  florets  except  the  more  persistent  low- 
ermost drop  out  when  mature. 

This  is  the  commonest  and  most  widespread  species  of  the  microstachys  group, 
ranging  from  British  Columbia  to  Lower  California  and  Arizona,  but  apparently  not 
occuring  east  of  the  Rocky  Mountains.  The  type  is  Elmer's  262,  collected  June  20, 
1896,  at  Pullman,  Washington.  Figure  91,  Vol.  II,  Illustrations  of  North  American 
Grasses,  refers  mainly  to  Festuca  pacifica.  The  following  collections  are  representa- 
tive of  this  species: 
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Contr.  Nat.  Herb.,  Vol.  X. 


Plate  I. 


Festuca  confusa  Piper. 
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Wabhington: 

Spokane,  Kreckger  4. 

Western  Klickitat  County,  SuktdorfU^. 

Rattlesnake  Mountains,  Cotton  472. 

Almota,  Piper  1925. 
Idaho: 

Lewiston,  Sandberg^  HeUer,  dc  MacDougal  124. 

Lewiston,  HdUr  3000. 
Orbgon: 

The  Dalles,  Sh^ldm.  10106. 

Harper's  ranch,  Malheur  County,  Leiberg  2074. 

Blue  Mountains,  Griffith*  A  Hunter  120. 
Caufornia: 

Yosemite  Valley,  BioUai  11. 

Crescent  City,  Davy  <jt  BUisdaU  5926. 

Pine  Ridge,  H<dl  <fc  Chandler  298. 

San  Bernardino,  Pari»h  4674. 

San  Diego,  Orcuit  1174. 
^Nevada: 

Trinity  Mountains,  Watmn  1323. 
Arizona: 

Tucson,  Tourney  in  1892. 
LowBR  Caufornia: 

Guadalupe  Ranch,  OrcuU,  April  6,  1886. 

3.  Festuca  confaaa  sp.  nov. 

Habit  of  F.  pacificay  differing  in  the  following  particulars:  sheaths  and  blades 
pubescent,  axis  and  branches  of  the  panicle  ciliate  on  the  angles,  spikelets  2  or  3- 
flowered;  empty  glumes  hirsute.     (Plate  I.)  . 

The  following  specimens  have  been  examined: 
Washington: 

Western  Klickitat  County,  Sukedorf  1140  (type). 
Oregon: 

Grant's  Pass,  HaweU,  May  24,  1884. 
Without  locality,  E.  HaU  639. 
California: 

Mount  Diablo,  H.  3f.  Hall  1737,  Brewer  1112,  1142. 
Santa  Lucia  Mountains,  Eastwood,  May  2,  1897. 
E.  HalPs  639  is  the  plant  mentioned  by  Doctor  Gray  as  Fettuca  microstachys  ciliata 
(nomen  nudum)  in  Proceedings  of  the  American  Academy  8:  410.    It  is  not  the 
plant  so  named  and  described  by  Beal,  Grasses  of  North  America  2:  585. 

Explanation  or  Plate.— Drawn  from  type  specimen  1140  Sukadorf,  Western  Klickitat  County, 
Washington.    Plant  one-half  natural  size;  spikelets  and  dissections  enlarged  five  times. 

4.  Festuca  eriolepis  Desv. 

Festuca  eriolepis  Desv.  in  Gay,  Fl.  Chil.  6:  428.  1853.  **En  los  campos  de  la 
Serena  y  en  Aigueroe,"  Chile. 

Fegiuca  arida  Elmer,  Bot.  Gaz.  86:  52.  1903.  Type  collected  at  North  Yakima, 
Washington,  by  L.  F.  Henderson,  no.  2196.     A  duplicate  in  the  National  Herbariimi. 

We  have  seen  only  one  Chilean  specimen,  but  this,  together  with  the  long  descrip- 
tion of  Desvaux,  leaves  no  doubt  that  arida  must  be  reduced  to  synouymy. 
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DESCRIPTION. 

Culms  erect  or  decumbent  at  base,  10  to  30  cm.  high,  2  or  3-jomted,  loosely  tufted; 
sheaths  glabrous  or  pubescent,  the  lower  inflated  in  dwarf  plants  and  nearly  as  long 
as  the  intemodes;  ligule  very  short;  blades  soft,  narrowly  linear,  loosely  involute, 
glabrous  or  somewhat  pubescent,  2  to  8  cm.  long,  erect  or  ascending;  panicle  2  to  7 
cm.  long,  erect,  narrow,  the  rays  at  length  divaricate;  rays  solitary,  scabrous  on  the 
prominent  angles;  spikelets  3  to  5-flowered,  10  to  13  mm.  long;  joints  of  the  rachilla 
7  mm.  long,  cylindric,  hairy;  glumes  lanceolate,  glabrous,  or  the  midnerve  scabrous 
above,  the  lower  6  to  7  mm.  long,  l-nerved,  or  at  maturity  with  a  pair  of  lateral 
nerves  at  base,  the  upper  3-nerved,  6.5  to  7.5  mm.  long;  lemma  lanceolate,  densely 
villous,  6  to  7  mm.  long,  attenuate  into  a  scabrous  awn  nearly  as  long;  palea  as  long 
as  the  lemma,  lanceolate,  the  scabrous  nerves  meeting  in  the  acuminate  apex,  the 
inflexed  sides  about  one-fourth  as  wide  as  the  intemerve;  stamen  1.  (Plate  II.) 
The  following  specimens  are  referable  here 
Washington: 

Coulee  City,  Piper  3915. 
North  Yakima,  Henderson  2196. 
Nevada: 

Reno,  Hillman,  May,  1899;  Tracy  246. 
Smoke  Creek,  Griffiths  &  Hunter  514. 
California: 

Truckee,  JSonne  7. 
Ukiah,  Bolander  6118. 

Blue  Lake  to  Jess  Valley,  Oriffiihs  Sc  Hunter  406. 
Castella,  Piper  6346. 
Explanation  of  Plate.— Right-hand  plant  drawn  from  HeruUraon  2196,  North  Yakima,  Washing- 
ton, whence  also  details;  left-hand  plant  from  Piper  8915,  Coulee  City,  Washington.    Plants  one- 
half  natural  size;  details  enlarged  Ave  times. 

5.  Festuca  ^ayi  (Abrams). 

Festuca  microstachys  ciliata  Gray  in  Beal,  Grasses  N.  Am.  2:  585.  1896.  This  is 
based  on  specimens  collected  by  Howell  at  Grants  Pass,  Oregon,  May  24,  1884. 
This  collection  is  a  mixture  of  F.  confusa  and  F,  grayi,  but  Beal's  description  refers 
clearly  to  the  plant  with  pubescent  lemmas.  The  type  is  in  the  herbarium  of  the 
Michigan  Agricultural  College;  a  duplicate  in  the  National  Herbarium. 

Festuca  microstachys  grayi  Abrams,  Flora  Los  Angeles  52.  1904.  Based  on  Festwn 
microstachys  cUiata  Gray. 

The  name  ciliata  is  preoccupied  in  Festuca  ciliata  Danth.,  1805. 

description. 

Habit  of  Festuca  pacificOf  but  somewhat  stouter;  sheaths  and  sometimes  the  blades 
pubescent.     Inflorescence  pubescent  or  puberulent  throughout.    Spikelets  3  to  5- 
flowered.     (Plate  III.) 
The  following  specimens  have  been  examined: 
Oregon: 

Grants  Pass,  Howetlj  May  24,  1884  (in  part),  (type  of  F.  microstachys  ciliata 
Gray  in  Beal). 
California: 

New  York  Falls,  Amador  County,  Hansen  632. 

Ojai  Valley,  Hui)by  40. 

Pasadena,  Allen,  March  31,  1885. 

Santa  Lucia  Mountains,  Eastwood,  May,  1897. 

Greysers,  Bolander  37. 

Napa  Valley,  Bigdow, 

Laguna,  Schoenfeldt  3634. 
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Jferti' 


Festuca  eriolepis  Desv. 
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Festuca  qrayi  (Abrams)  Piper. 
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Festuca  reflexa  Buckl. 
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Abizona: 

Santa  Catalina  Mountains,  Shear  1963. 
Tucson,  Toumet/y  in  1892. 
Pima  Canyon,  Oriffitht  dc  Shear  2621 . 
Sabenio  Canyon.  Griffiths  2633. 
A  specimen  collected  at  Los  Angeles,  California,  by  Dr.  H.  E.  Hasse  in  1888.i8 
quite  intennediate  between  grayi  and  pacifica. 

Explanation  op  Plats.— Dravm  from  Pringle's  Hpedmens  from  the  Santa  Catalina  Mountains, 
Arizona  (April  19, 1884).    Plant  one-half  natural  die;  spikelet  and  dlflsectlons  enlarged  five  times. 

6.  Featuca  reflexa  Buckl. 

Festuca  reflexa  Buckl.  Proc.  Acad.  Phila.  1862:  98.  1863.    Type  in  the  herbarium 
of  the  Philadelphia  Academy,  collected  by  Nuttall  in  "  Upper  California.'' 
Ftttuca  microgtachys  paudflcra  Scribner  in  Beal,  Grasses  N.  Am.  2:  586.  1896. 

DESCRIPTION. 

Culms  erect,  simple  or  few  in  a  tuft,  20  to  50  cm.  high,  glabrous,  3- jointed;  sheaths 
smooth  or  pubescent,  the  lower  about  as  long  as  the  intemodes;  ligule  very  short, 
membranaceous,  tnmcate;  blades  narrowly  linear,  flat  or  loosely  involute,  2  to  10  cm. 
long;  panicle  5  to  12  cm.  long,  the  rays  solitary,  these  and  the  spikelets  all  at  length 
divaricate;  spikelets  1  to  3,  or  rarely  4  or  5-flowered,  5  to  7  mm.  long;  glumes  gla- 
brous, the  lower  subulate,  1-nerved,  2.5  to  4  mm.  long,  the  upper  lanceolate,  acute, 
3-nerved,  4.5  to  5  mm.  long;  lemma  lanceolate;  convex,  3-nerved  above,  glabrous  or 
more  or  lees  scabrous,  4.5  to  6  mm.  long,  attenuate  into  a  scabrous  awn  2  to  12 
(usually  5  to  8)  mm.  long;  palea  lanceolate,  the  two  hispidulous  nerves  meeting 
at  the  acuminate  apex,  the  inflexed  sides  narrow,  the  intemerve  scaberulous. 
(Plate  IV.) 

This  species  is  abundant  throughout  California,  extending  sparingly  into  Utah  and 
western  Oregon.  Also  on  Vancouver  Island,  Macoun.  Occasional  specimens  ap^ 
proach  F,  pacifica  closely. 

The  following  collections  are  representative: 
Nevada: 

Mica  Mine,  Jf.  E.  Jones  5072  K. 
California: 

Bakersfield,  Davy  1898. 
San  Di^o,  OrcuU  1073. 
Panamint  Mountains,  Cov'dle  dc  Funston  775. 
Mendocino  County,  Blankinship^T . 
Berkeley,  Mxchener  A  Bioletti  102. 
Mount  Diablo,  Brewer  1077. 
Utah: 

Santa  Clara  Valley,  Jf.  E,  Jones  5139  v. 
Silver  Reef,  M.  E.  Jones  5163  aq. 

KxPLANATiON  OP  PLATE.— TallcT  drawing  represents  71  Brandeger,  Santa  Inez  Mountains,  Cali- 
fornia; the  shorter  one,  Brewer  lom,  Mount  Diablo,  (California,  the  details  from  the  former.  Plant 
one-half  natural  size;  spikelets  and  dissections  enlarged  Ave  times. 

7.  Festuca  microstachya  Nutt. 

Festuca  microstachys  Nutt  Joum.  Acad.  Phila.  n.  s.  1:  187.  1847.  **  Pueblo  de  los 
Angeles,  Upper  California.'' 

We  have  been  unable  to  locate  Nuttall's  type  specimen.  It  is  not  at  Kew  nor  in 
the  Philadelphia  Academy  of  Sciences.  NuttalPs  description,  however,  is  so  com- 
plete that  it  is  hardly  possible  to  mistake  the  plant 
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DBSCRIPTION. 

Stems  erect,  glabrous,  20  to  50  cm.  high,  2  or  3-jomted;  sheaths  smooth  or  pubes- 
cent, the  lower  nearly  equaling  the  intemodes;  ligule  nearly  obsolete;  blades  flat  or 
loosely  involute,  narrowly  linear,  glabrous  or  pubescent,  3  to  10  cm.  long;  panicle 
erect,  4  to  10  cm.  long,  the  solitary  rays  and  the  spikelets  all  at  length  divaricate; 
spikelets  I  to  3-flowered,  5  to  7  cm.  long;  glumes  unequal,  the  lower  subulate, 
1-nerved,  3  to  4  mm.  long,  the  upper  lanceolate,  3-nerved,  4  to  6  mm.  long;  lemma 
lanceolate,  convex,  4  to  6  mm.  long,  pubescent,  attenuate  into  a  scabrous  awn  as 
long  or  shorter;  palea  acuminate,  equaling  the  lemma. 
The  following  specimens  have  been  examined: 
Oregon: 

Grave  Creek,  Hov^ll,  May^,  1884  (in  part). 
California: 

Salt  Creek,  Tulare  County,  Eastwood,  May,  18W, 

South  Pasadena,  Allen,  April  4,  1885. 

Napa  City,  Jq^on,  April,  1893. 

Lake  County,  Blnnkmxhip,  June  3,  1893. 

H.  Festuca  eastwoodae  np.  nov. 

Culm  erect,  glabrous,  4-jointed,  30  cm.  high;  lower  sheaths  equaling  or  exceeding 
their  respective  intemodes,  puberulent  or  glabrous;  ligule  very  short;  blades  soft, 
loosely  involute,  sharply  acute,  puberulent  or  glabrous;  panicle  open,  10  cm.  long, 
pubescent  throughout;  rays  and  spikelets  all  divaricate;  glumes  lanceolate,  the  lower 
1-nerved,  2  to  2.5  mm.  long,  the  upper  3-nerved,  3.5  mm.  long,  hirsute;  lemma 
lanceolate,  hirsute,  4  or  5  mm.  long,  tipped  with  a  straight  scabrous  awn  as  long  or 
longer. 

Collected  by  Miss  Alice  Eastwood,  May,  1897,  at  Milpitas  ranch,  Santa  Lucia 
Mountains,  Monterey  County,  California,  and  by  an  unknown  collector  at  Volcano, 
May,  1886. 

Differs  from  F,  microgtachys  Nutt.  essentially  in  its  hirsute  glumes. 

9.  Festuca  myuros  L. 
FeMuca  myuroft  L.  Sp.  PI.  1:  74.  1753.     "Habitat  in  Anglia,  Italia." 

DRBCRIPTION. 

Stems  erect,  sometimes  geniculate  at  base,  solitary  or  forming  small  tufts,  usually 
20  to  60  cm.  high,  glabrous,  3-jointeil,  usually  completely  concealed  by  the  sheaths; 
sheaths  always  smooth,  exceeding  the  intemodes;  ligule  very  short,  trancate;  blades 
smooth,  linear,  involute  or  rarely  flat;  panicle  long  and  narrow,  7  to  20  cm.  long, 
the  branches  appressed,  the  tips  usually  bending  over;  rays  solitary;  spikelets  pale 
green,  4  or  5-flowered,  8  to  11  mm.  long,  on  stalks  1  to  2  mm.  long;  joints  of  the 
rachilla  cy\indric,  smooth;  glumes  glabrous,  very  unequal,  the  lower  1-nerved,  1.5 
to  2  mm.  long,  the  upper  4  to  5  mm.  long,  with  two  small  lateral  nerv^es;  lemma 
linear-lanceolate,  obscurely  5-nerved,  scabrous  above,  not  ciliate,  attenuate  at  apex 
into  a  scabrous  awn  about  twice  its  length;  palea  lanceolate,  shorter  than  the  lemma, 
the  nerves  hispidulous;  stamen  1. 

This  European  plant  is  commonly  introduced  in  the  eastern  United  States,  but  aa 
yet  it  is  rare  in  the  interior  and  on  the  Pacific  slope.  Indistinguishable  from  it  sc> 
far  as  we  can  see  is  the  South  American  Festuca  muralis  Kunth,  Syn.  PI.  218.  1822. 
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Festuca  meqalura  Nutt. 
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Kunth  himself  first  referred  this  plant  to  F,  mt/uros  L.  (H.  B.  K.  Nov.  Gen.  et  Sp.l: 
155.),  remarking:  **Non  video  quo  charactere  distinguenda  sit  a  Festuco  myuro 
Linn.?''  Nevertheless,  he  later  names  the  plant  F.  muraliSf  without  pointing  oat 
wherein  it  differed.  Konth's  figure  in  H.  B.  K.  shows  no  character  whatever  by 
which  his  plant  can  be  differentiated  from  F.  myuros.  The  interesting  question  at  once 
arises  as  to  whether  Kunth' s  plant  is  native  or  not  His  type  came  from  garden 
walls  in  Quito,  Ecuador,  and  might  well  have  been  introduced  there  prior  to  1815. 
The  question  is  somewhat  complicated  by  Jameson's  no.  232,  also  collected  at  Quito 
in  1856,  in  sandy  places  and  on  garden  walls.  The  sheet  of  this  number  in  the  Gray 
Herbarium  is  a  mixture  of  myuros  and  megalura.  It  is  hardly  possible  that  Kunth's 
type  can  be  the  latter  species,  as  he  would  surely  have  noticed  the  bristly  cilia,  espe- 
cially as  he  was  trying  to  differentiate  his  plant  from  F.  myuros.  As  both  the  species 
grow  at  Quito,  it  will  require  an  examination  of  Kunth' s  type  to  settle  definitely 
what  his  F.  muralis  is,  but  it  is  altogether  probable  that  it  is  true  F.  myuroSf  and  not 
F.  megalura.  It  may  further  be  added  that  the  Jameson  specimen  and  one  collected 
on  Mount  Iztaccihuatl,  Mexico,  by  Charles  Deam  (no.  22),  are  the  only  American 
specimens  of  F,  myuros  which  we  would  hesitate  to  consider  introduced. 

10.  Vestuca  megalura  Nutt 

Festuca  megalura  Nutt.  Joum.  Acad.  Phila.  n.  s.  1:  188.  1847.  Type  from  Santa 
Barbara,  Cal.,  but  we  have  been  unable  to  locate  it  in  any  American  herbarium,  nor 
is  it  in  the  British  Museum.  Nuttallian  specimens  of  this  species,  with  a  different 
unpublished  name,  are  in  the  Philadelphia  Academy  and  in  the  British  Museum. 
Nuttall's  description  is  so  good,  however,  that  there  can  be  no  doubt  regarding  the 
plant 

Vidpia  myuros  kirsuia  Hack.  Cat  (4 ram.  Port  24.  1880.    Type  from  Portugal. 

Festuca  myuros  kirsuta  Asch.  &  Graebn.  Syn.  Mitteleur.  Fl.  2:  558.  1901. 

DBBCBIPnOK. 

Very  similar  in  all  respects  to  the  preceding  species;  panicles  usually  longer;  lemma 
sparsely  ciliate  on  its  upper  half.     (Plate  V. ) 

This  plant  is  abundant  on  the  Pacific  slope  from  British  Columbia  and  Idaho  to 
Mexico  and  Lower  California.  It  also  recurs  in  Ecuador,  Peru,  Bolivia,  and  Chile. 
The  evidence  points  very  strongly  to  its  being  native  and  not  introduced.  In 
Europe  it  has  been  found  only  in  Portugal,  and  that  in  comparatively  recent  years, 
80  that  it  is  more  likely  an  introduction  there  than  vice  versa.  It  was  collected  in 
British  Columbia  by  Lyall  in  1859,  in  Washington  by  Doctor  Cooper  in  1853  and 
by  Tolraie  much  earliisr,  in  California  by  Gambell  l)efore  1847,  in  Nevada  by  Ander- 
son in  1865,  in  Ecuador  by  Jameson  in  1856,  in  Peru  by  the  Wilkes  expedition  in 
1839,  and  in  Chile  by  Gay  about  1850.  This  widespread  range  along  the  Pacific 
slope  of  both  North  and  South  America  at  such  early  dates,  taken  in  contrast  with 
its  very  local  distribution  in  Europe,  points  to  its  being  a  West  American  native.' 
Nevertheless,  in  eastern  Washington  and  Idaho  it  is  a  plant  of  very  recent  introduc- 
tion, and  in  its  rapid  spread  behaves  like  many  weedy  plants  of  undoubted  European 
origin. 

Most  of  the  South  American  specimens  referred  to  Festuca  muralis  Kunth  belong 
to  F.  megalura,  and  authentic  material  from  Gay  shows  that  such  was  the  case  with 
the  specimens  on  which  the  F.  muralu  of  the  Flora  Chilensis  was  based. 

The  character  by  which  megalura  is  distinguished  from  myuron  is  very  slight,  but 
surprisingly  constant.  It  has  been  mistaken  by  some  recent  California  collectors  for 
the  European  Festuca  ciliaia  Danth.  (F,  myuros  ciliata  Cosson). 
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The  following  collections  are  representative: 
British  Columbia: 

Victoria,  Macoun  185. 
Washington: 

Clallam  County,  Elmer  1914. 

Seattle,  Piper  836. 

Walla  Walla,  Shear  1587. 

Waitfiburg,  Homer  557. 
Idaho: 

I^wiston,  HelUr  3232. 

Clearwater  River,  Sctndbergy  Hellery  d:  MacDougal  291. 
Orbqon: 

Hoover  Canyon,  Gilliam  County,  Leiberg  150. 

Silverton,  HaU  637. 

Portland,  Sheldon  10505. 
California: 

San  Bernardino,  Parish  4761. 

San  Francisco,  Torrey  576. 

San  Diego,  Brandegee  97. 

Monterey,  Dari/  7245. 

Santa  Barbara,  Elmer  3832. 

Santa  Rosa,  HeMer  5681. 

San  Diego,  Grant  896a. 

Mendocino,  Broim  762. 

Humboldt  Bay,  Chandler  1120. 
Arizona: 

Fort  Huachuca,  Palmer  465. 
Mexico: 

Foothills  of  Iztaccihuatl,  Deam  22. 

Nachoguero  Valley,  Lower  California,  Schoenfeldt  3442. 
Explanation  of  Plate.— Drawn  from  150  Ijeiberg,  collected  in  Oregon.     Plant  one-half  natural 
size;  details  enlarg:ed  five  tlmen. 

11.  Festuca  bromoideB  L. 

Festuca  bromoides  L.  Sp.  PI.  1:  75.  1753.     **  Habitat  in  Anglia,  Italia.'* 
Festuca  sciuroides  Roth,  Cat.  Bot.  2:11.  1800. 

description. 

Stems  erect,  rarely  geniculate  at  base,  10  to  30,  rarely  40  cm.  high,  glabrous, 
.3-jointed;  sheaths  smooth,  longer  than  the  internodes;  ligule  very  short;  blades 
linear,  glabrous,  flat  or  loosely  involute;  panicle  usually  dense,  narrow,  5  to  10  cm. 
long,  seldom  longer;  rays  solitary,  rather  short,  appressed;  spikelets  pale  green,  4  or 
5-flowered,  9  to  12  mm.  long,  on  stalks  2  to  5  mm.  long;  glumes  unequal,  the  lower 
1-nerved,  4  to  4.5  mm.  long,  the  upper  3-nerved,  6  to  7  mm.  long;  lemma  lanceolate, 
scabrous  above,  7  to  8  mm.  long,  attenuate  into  an  awn  10  to  13  mm.  long;  palea 
lanceolate,  obtuse  at  the  very  apex,  the  nerves  hispidulous;  stamen  1.     (Plate  VI.) 

This  plant  is  abundantly  introduced  on  the  Pacific  coast  from  Vancouver  Island  to 
southern  California,  but  apparently  not  elsewhere  in  North  Amenc«.  The  oldest 
specimens  we  have  seen  bear  the  date  of  1886.  Collectors  have  for  the  most  part 
labeled  it  myuros  or  microstachys.  From  the  former  it  is  easily  distinguished  by  its 
different  glumes.  Normal  forms  of  F.  pacifica  are  easily  distinguished  by  the  divar- 
icately branching  panicle,  but  shade  or  diminutive  forms  simulate  bromoides c\oae\y. 
The  best  distinction  in  such  cases  is  furnished  by  the  palea.     In  pacifica  the  inflexed 
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Plate  VI. 


Festuca  bromoides  L. 
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Plate  VII. 


Festuca  sciurea  Nutt. 
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eddee  of  the  palea  are  hall  as  wide  as  the  intemerve;  in  bromoides  they  are  much  nar- 
rower. Furthermore  the  sheaths  of  bromaide^  are  always  perfectly  glabrous;  mpaciftca 
they  are  often  puberulent. 

The  following  are  representative  collections: 
British  Columbia: 

Vancouver  Island,  Macoun  17,  44. 
Nanaimo,  Macoun  186. 
Washington: 

Monteeano,  Heller  3890. 
Morrison,  Leckenby  104. 
Seattle,  Howell  203. 
Tacoma,  FteU  2234  in  pari. 
Orbgon: 

Portland,  Sheldon  10669,  10801. 
Seaside,  Shear  A  Scribner  1721. 
California: 

Santa  Cruz  Island,  Brandegee  67. 
Fort  Bragg,  Davy  6132. 
•  Marin  County,  Palmer  2041. 
Berkeley,  Blankinship  12;  Davy  7870. 
Santa  Rosa,  Heller  5221. 

Explanation  op  Plate.— Drawn  from  7870  Davy,  Berkeley.  California.  Plant  one-half  natural 
die;  spikelets,  detailB,  and  dlnections  enlaii^ed  five  timefi. 

12.  Featuca  sciurea  Nutt. 

Fesluca  sciurea  Nutt.  Trans.  Am.  Phil.  Soc.  II.  5:  147.  1837.  Type  in  the  herba- 
rium of  the  Philadelphia  Academy  of  Sciences,  collected  by  Nuttall  in  Arkansas. 

There  are  two  older  names  which  in  all  probability  refer  to  this  species.  One  of 
these  is  F.  quadriflora  Walt.  Fl.  Car.  81.  1788.  There  seems  to  be  no  type  or 
authentic  specimen  of  this  in  existence,  and  the  brief  description  of  Walter  is  insuffi- 
cient But  sciurea  seems  to  be  a  commoner  grass  in  South  Carolina  even  now  than 
F,  myuroSf  to  which  quadriflora  is  usually  referred,  and  it  would  seem  that  Walter 
must  have  known  the  plant.    There  is  an  older  Festuca  quadriflora  Honck.,  1782. 

The  other  name  is  that  of  F.  monandra  Ell.«  Elliott  mentions  this  name  under  a 
description  headed  Festuca  myurosy  stating  that  he  once  considered  his  plant  distinct 
from  the  latter,  adding  moreover  that  **  the  only  circumstances  which  still  occasion 
any  doubt,  the  hairy  corolla  aiid  solitary  filaments,*'  are  omittetl  by  Lamarck  in  tlie 
description  of  F.  myuros  in  the  Encyclopedic  Methodi(]ue.  Upon  Festuca  monandra 
Ell.,  Rafinesque  founds  his  Dasiola  elliotea^  Neogenyt.  4.  1825. 

There  is  no  specimen  to  be  found  in  Elliott's  herbarium  labeled  either  F.  myuros 
or  F.  monandra^  but  his  character  of  hairy  corolla  points  clearly  to  F,  sciurea  as  the 
plant  he  had  before  him.  The  other  distinctive  charat^ters  of  sciurea^  the  empty 
glumes  and  small  florets,  are  not  brought  out  in  Elliott's  description. 

DESCRIPTION. 

Culms  erect,  slender,  glabrous,  15  to  50  cm.  high,  solitary  or  in  small  tufts,  2-jointed; 
sheaths  smooth,  shorter  than  the  internodes;  ligule  scarious,  short,  truncate;  blades 
setaceous,  soft,  involute,  1  to  10  cm.  long;  panicle  narrow,  erect,  5  to  20  cm.  long; 
rays  solitary  or  the  lower  in  twos  or  threes,  smooth,  sharply  angled;  spikelets  4  to 
6-flowered,  4  to  5  mm.  long;  glumes  smooth,  the  lower  1-nerved,  2  mm.  long,  the 

a  EUiott,  Bot  S.  C.  &  Ga.  1:  170.  1821. 
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upper  3-nerved,  3.5  mm.  long;  lemma  linear-lanceolate,  faintly  5-nerved,  3  to  3.5 
mm.  long,  sparsely  short-pubescent,  attenuate  into  a  slender  awn  6  to  11  mm. 
long;  palea  lanceolate,  obtuse  or  acutish,  nearly  as  long  as  the  lemma,  ciliate  at 
the  apex;  stamen  1.     (Pijite  VII.) 

This  species  ranges  from  Norfolk  County,  Virginia  (Kearney),  south  to  Florida, 
thence  westward  to  Texas  and  northward  into  Arkansas  and  Indian  Territory 
(Palmer). 

Explanation  of  Plate.— Drawn  from  Reverchon's  Texas  specimeh  collected  in  1882.  Plant  one- 
half  natural  sixe;  detailR  enlarged  five  times. 

Subgenus  II.  Eufestuca  Griseb. 

Eafestum  Griseb.  Spic.  Fl.  Rumel.  2:  432.  1844. 

Perennials,  often  densely  tufted;  stamens  and  stigmas  projecting  during  anthesis; 
stigmas  plumose,  the  branches  toothed,  bilateral. 

13.  Festuca  rubra  L. 

Festuca  rubra  L.  8p.  PI.  1:  74.  1753.     **Habitat  in  Europae  pratis  siccis." 
Festuca  vallicola  Rydb.  Mem.  N.  Y.  Bot.  Gard.  1:  57.  1900.     Type  in  the  Her- 
barium of  the  New  York  Botanical  Garden;  a  duplicate  in  the  National  Herbarium, 
collected  at  Silver  Bow,  Montana,  by  Rydberg  (no.  2108). 

DESt'RIPTION. 

Stems  from  elongated  or  sometimes  short  creeping  rootstocks,  in  the  latter  case 
somewhat  tufted;  culms  erect,  very  smooth,  40  to  90  cm.  high,  3  or  4-jointed;  sheaths 
very  smooth,  shorter  than  the  internodes;  ligule  scarious,  short  and  truncate;  blades 
very  smooth,  soft,  the  basal  ones  loosely  involute,  those  of  the  culm  typically  flat, 
but  in  American  forms  usually  folded  or  involute;  panicle  5  to  20  cm.  long,  usually 
contracted  and  narrow;  rays  mostly  erect,  narrow,  scabrous  on  the  angles,  the  lower 
ones  usually  with  a  short  basal  branch;  spikelets  usually  4  to  6-flowered,  rarely  10- 
flowered,  mostly  7  to  8  mm.  long,  pale  green  or  more  or  less  glaucous,  often  purple- 
tinged;  joints  of  the  rachilla  smooth;  glumes  smooth,  the  lower  l-nerved,  shorter 
than  the  3-nerved  upper  one;  lemma  linear-lanceolate,  convex,  obscurely  5-nerved, 
5  to  7  mm.  long,  smooth  or  scabrous  toward  the  apex,  bearing  a  scabrous  awn  rarely 
as  long,  usually  about  half  as  long. 

Festuca  rubra  is  much  less  rich  in  subspecies  than  is  F.  ovina^  and  these  subspecies 
are  for  the  most  part  but  ill  defined.  It  necessarily  results,  therefore,  that  under 
the  species  proper  must  be  grouped  plants  of  somewhat  diverse  aspect.  Indeed,  it 
may  be  a  more  philosophical  treatment  to  reduce  most  of  the  subspetnes  to  the  spe- 
cies, instead  of  keeping  them  up  as  is  done  by  mast  European  l)otanists.  The  prob- 
lem is  complicated  by  the  fact  that  much  of  the  North  American  rubra  differs  from 
the  typical  plant  of  Europe,  more  especially  in  the  fact  that  the  culm  leaves  tend  to 
be  involute  rather  than  flat,  in  this  respect  approaching  F.  rubra  Inrhophylla  (Ducros) 
Gaud.  This  slight  difference  is  surely  not  sufl5cient,  however,  to  justify  the  erection 
of  a  new  species  for  the  Rocky  Mountain  form  as  proposed  by  Doctor  Rydberg,  even 
were  the  character  constant,  which  is  not  the  case. 

Festuai  rubra  ranges  in  North  America  along  the  Atlantic  seaboard  from  Greenland 
to  Virginia;  on  the  Pacific  side  it  is  abundant  along  the  seashore  from  Alaska  to 
California,  and  inland  to  the  Rocky  Mountains  south  as  far  as  Colorado. 

The  specimens  referred  to  as  F.  oiina  trachyphyUa  Hat^k.,  F.  ovina  duriusciUa  (L. ) 
Hack.,  F.  ovimiborderii  Hack.,  F,  amethysiina  L.,  and  F.  rubra  trichophijUa  Gaud,  by 
Doctor  Beal  in  Grasses  of  North  America,  clearly  are  Festuca  rubra.  Of  the  speci- 
mens referred  to  F,  rubra  fallax  Hack.,  the  Andenaon  specimen  is  F,  ovina  ingrata 
Hack. ;  the  Howell  specimen,  F,  rubra. 
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The  American  forms  may  be  recognized  by  the  following  key: 

KBY   TO  THB  SrBSPBCIBR  OP   FBtm  (  A    RrBRA. 

Spikelets  glabrous  or  merely  scaberuloas. 

Blades  of  the  innovations  involute,  of  the  culm  fiat  or  folded;  panicle  not  densely 
congested. 
Leaves  and  usually  the  spikelets  green. 
Florets  not  proliferous. 

Spikelets  7  to  8  mm.  long rubra, 

Spikelets  10  to  12  mm.  long rahra  megcutachys,  v 

Florets  proliferous rubra  prolifera. 

Leaves  and  spikelets  glaucescent rtibra  glaucodea. 

Blades  all  plane. 

Spikelets  green;  lemmas  lanceolate rxAbra  mvUHflora. 

Blades  all  involute,  rather  rigid;  panicle  very  dense. 

Leaves  green ;  spikelets  glabrous  or  glaucous rubra  densitucula. 

Leaves  and  spikelets  very  glaucous rubra  pruinosa. 

Spikelets  pubescent  with  short  hairs rubra  kitaibeliana.y 

Spikelets  villous,  often  somewhat  woolly rubra  lanugimmt,  v 

13a.  Festuca  rubra  xnegaBtachys  Gaud. 

Festuca  rubra  rnegagtachyB  iy2LXX^.  Fl.  Helv.  1:  287.  1828.     Type  from  Switzerland. 
Fettuea  rubra  divertifolia  Gaud.  op.  cit.  288.     Type  from  Switzerland. 
Festuca  oregona  Vasey,  Bot.  Gaz.  2:  126.   1877.     Type  8j)e<'imen  in  the  National 
Herbarium  from  Oregon. 

Fe^uca  rubra  grandiflora  Hack.  Mon.  Fest.  139. 1882.     Based  on  F.  rubra  diveraifolia 
Gaud. 
The  following  specimens  are  referred  here: 
Canada: 

Point  Seche,  Gasp^,  Ma^xmn  37. 
Nkw  Jbbsby: 

Absecum,  Commons  185. 
Alaska: 

Attah  Island,  Maeoun  22806. 
Bbitish  Columbia: 

Nanaimo,  Maeoun  29682. 
Washington: 

Klickitat  County,  ^ksdorf  1140. 
Klickitat  River,  Sukmiorf  1147. 
Oregon: 

Sauvies  Island,  Howell,  June  15,  1882. 

13b.  Festuca  rubra  prolifera  subsp.  nov. 

The  plant  of  the  White  Mountains  which  has  been  referred  to  F.  oiina  vivipara  L.  is 
in  reality  a  viviparous  form  or  state  of  F.  rubra,  differing  only  in  its  viviparous  spike- 
lets. It  is  said  to  be  the  only  form  of  the  plant  occurring  in  the  White  Mountains, 
and  while  properly  a  state  rather  than  a  subspecies,  may  be  named  as  above.  It 
seems  surprising  that  no  similar  form  occurs  in  Eurojie. 

The  type  is  a  specimen  in  the  National  Herbarium  collected  on  Mount  Washington 
by  Pringle  in  1877. 
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13c.  Festuca  rubra  i^laucodea  nom.  nov. 

Fesluca  glaucescens  Hegetschwein  &  Heer,  Fl.  Schweiz.  93. 1840.    Type  locality, 
Switzerland.     Not  F.  glaucescem  Roth,  Nov.  PI.  Sp.  78.  1821,  nor  F.  ovina  glaucescens 
Link,  Hort.  Berol.  2:  266.    1813. 
Festuca  rubra  glaucescens  Hack.  Mon.  Feat.  139.  1882. 
The  following  specimens  are  referred  here: 
Tbnnessbb: 

Nashville,  GaUinger, 
North  Carolina: 

Buncombe  County,  BiUmore  Herbarium  1848b. 
Wyoming: 

"Johiv^on  County,  Williams  d*  OHffiUis  177. 
Orbgon: 

McMinnville,  Shear  1771. 
Mbxico: 

Sierra  Madre,  near  Colonia  Grarcia,  Toiimsend  dt*  Barber  114. 

i:W.  Festuca  rubra  multiflora  (Hoffm.)  Asch.  &  Graebn. 

Feshica  muliiflora  Hoffm.  Deutschl.  Fl.  ed.  2.  1» :  50.  1800.     Type  from  Germany. 
Festuca  rubra  multiflora  Asch.  &  Graebn.  Syn.  Mitteleur.  Fl.  2 :  499.  1900;  op.  cit. 
Index  43.  1903. 
The  following  specimens  are  referred  here: 
Maine: 

Fort  Kent,  Femald  2186. 
Wyoming: 

North  Fork  Clear  Creek,  WiUiams  <(r  Gnffiths  91,  146,  135a 
California: 

Without  locality,  Kellogg  d-  Harford  1118. 
Lake  Tahoe,  Hitchcock,  July,  1901. 
Bear  Valley,  Lemmtm  5434. 
Washington: 

Spangle,  Suksdorf  lid. 

13e.  Festuca  rubra  densiuBoula  Hack,  subsp.  nov. 

Leaves  all  involute,  smooth,  rigid,  green;  panicle  dense,  3  io  5  cm.  long;  spikelets 
glabrous,  often  giautrous. 

The  foUowmg  specimens  are  in  the  National  Herlmrium : 
California: 

Crescent  City,  Dat>y  A  Blmdale  5931  (type),  5932. 
Oregon: 

Tillamook  Bay,  Hmrell  74. 
France: 

Cherbourg,  L.  Corbiere,  June  6,  1886. 

13f.  Festuca  rubra  pruinosa  Hack. 

Festuca  rubra  pruinosa  Hack,  in  Rep.  Bot.  Exchange  Club  Brit.  Isles  119.  1884. 
Type  specimens  from  the  Isle  of  Skye. 

Festuca  rubra  littoralis  Vaaey;  Beal,  Grasses  N.  Am.  2 :  607.  1896.  Type  in  herba- 
rium Michigan  Agricultural  College,  collected  at  Tillamook  Bay,  Oregon,  by  Howell, 
''on  sand  dunes  by  the  sea.''    A  duplicate  specimen  is  in  the  National  Herbarium. 
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The  followiDg  epecimens  have  been  examined: 
California: 

Fort  Bragg,  Daiy  <Jt  BUudale  6117. 
Point  Reyes  Peninsola,  Dewy  6811. 
Orbgon: 
TUIamook  Bay,  Hou^U,  July,  1882. 

13g.  Festucarubrakitaibeliana  (Schnltes). 

Fhiuca  barbata  Schrank,  Prim.  Fl.  Salisb.  46.  1792,  not  L.  1759. 

Fahica  pubescms  VVilld.;  Link,  Enuni.  1:  91.  1821,  not  Zea;  R.  &  S.  Syst.  2:  728. 
1817.     "InHungaria.'* 

FesttuM  rubm  siibviUosa  Mert.  &  Koch  in  Rohling,  Deut«»hl.  FL  ed.  3.  1:  654.  1823, 
not  F.  duriuscula  mubrdlom  op.  cit.  648. 

Fegtitca  rubra  tiUosa  Mert.  A  Koch  in  Rohling,  Deutechl.  Fl.  ed.  3.  1:  654.  1823, 
not  F.  ovina  viUom  Schrad.  Fl.  Germ.  1:  320. 1806. 

Festuoa  kitmbdiana  Schult.  Mant.  2 :  398. 1824.  New  name  proponed  for  F.  pubescens 
Willd. 

Bromus  secundti*  Presl,  Rel.  Haenk.  1:  280.  1830.  Type  specimen  from  Nootka 
Sound,  Vancouver'Island,  collected  by  Haenke;  a  duplicate  in  the  herbarium  of  the 
MiflBouri  Botanical  Garden. 

Fsshica  rubra  barbata  Hack.  Mon.  Feet.  139.  1882.     Based  on  F.  barbata  Schrimk. 

Eaiuca  rubra  pubescens  Vasey;  Beal,  Grasses  N.  Am.  2:  607.  1896.  Type  in  her- 
barium Michigan  Agricultural  Coll^?e,  collected  in  Or^on  by  Howell. 

l^uoa  rttlra  secunda  Scribner,  Rep.  Mo.  Bot.  (iard.  10:  39. 1899.  BaBe<l  on  Bromua 
secundum  Presl. 

This  ninch-named  plant  ranges  in  North  America  from  Alaska  to  Greenland, 
pouthward  to  Or^on,  Wyoming,  Ontario,  and  New  Brunswick.  Specimens  from 
South  Burlington,  Vermont  (Janes)^  and  Andover,  New  Hampshire  {Briggs)^  are 
probably  introduced.  Viviparous  forms  occur  occasionally.  Some  Alaskan  speci- 
mens have  exceptionally  laige  spikelets  nearly  2  cm.  long,  but  otherwise  show  no 
differences. 

13h.  Festnca  rubra  lanuginosa  Mert.  &  Koch. 

Festuca  dumetarwn  Rafn.  Danm.  Hoist.  Fl.  1:  549.  1796,  not  L.  1762. 

Petluca  arenaria  Osbeck  in  Retz.  Suppl.  Prim.  Fl.  Scan.  1:  4.  1805,  not  Lam.  1791. 

FsMuca  rubra  arenaria  Frieis,  Fl.  Halland.  28.  1818. 

Festuca  villosa  Schweigg,  in  Hagen,  Chlor.  Boruss.  35.  1819,  not  F.  onna  viUoaa 
Schrad.  1806. 

f  Festuca  oraria  Dum.  Agrost.  Belg.  105.  1823. 

Festuca  rubra  lanugmosa  Mert  &  Koch  in  Rohling,  Deutschl.  Fl.  ed.  3.  1 :  654. 1823. 
"Auf  magerm  Flugsande  am  Gestade  des  Meeres  in  Hinterpomniern  und  Ostpreussen 
(der  Kurischen  Nehrung)." 

Festuca  baUica  Homann,  Fl.  Pomm.  1:  56.  1828. 

Festuca  lanuginosa  Scheele,  Flora  1 :  63.  1844. 

F^uca  richardsoni  Hook.  Fl.  Bor.  Am.  2 :  250.  1840.  Type  from  "the  Arctic  sea- 
coast"  of  North  America,  collected  by  Richardson.  Specimens  in  the  Gray  and 
Torrey  Herbaria  are  probably  duplicate  types. 

The  Richardson  specimens  are  quite  identical  with  Arctic  European  specimens, 
and  correspond  to  F.  rubra  arenaria  forma  arctica  Hack.  Mon.  Fest.  140.  Specimens 
from  Port  Clarence,  Alaska,  Doctor  Yemans,  August,  1884,  are  identical.  Specimens 
collected  on  Unimak  Island,  Alaska,  by  Maooun  (22801)  are  taller  and  agree  with 
the  oidinary  European  plant 
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14.  Vestuca  occidentalis  Hook. 

Festucaoccidentalis  Hook.  Fl.  Bor.  Am.  2:  249.  1840.  "Plains  and  elevated  grounds 
of  the  Colambia  near  the  sea.  Dr.  Scouler.  Douglas."  Authentic  specimens  from 
Hooker  are  in  the  Gray  Herbarium. 

Fegtuca  ovina  pclyphyUa  Vasey;  Beal,  Grasses  N.  A.  2:  697.  1896.  Type  specimen 
in  herbarium  Michigan  Agricultural  College,  collected  in  the  Cascade  Mountains, 
Oregon,  by  Howell,  in  1885. 

DESCRIPTION. 

Densely  tufted  and  perfectly  glabrous  up  to  the  inflorescence;  culms  slender,  shin- 
ing, 50  to  80  cm.  high,  2-jointed;  leaf  blades  filiform-involute,  numerous,  bright  green, 
soft,  becoming  longitudinally  sulcate  when  dry,  5  to  20  cm.  long,  acute  at  the  very 
apex;  ligule  very  small,  truncate;  sheaths  smooth,  very  long,  but  shorter  than  the 
intemodes,  in  young  plants  often  wholly  concealing  the  stem;  panicle  loose,  subse- 
cund,  flexuous,  8  to  20  cm.  long,  often  somewhat  drooping  above;  rays  scabrous  on 
the  sharp  angles,  solitary  or  the  lowest  paired  and  very  unequal;  spikelets  green, 
oblong,  loosely  3  to  5-flowered,  6  to  10  ram.  long,  mostly  on  slender  stalks,  pale 
green,  or  rarely  purplish;  glumes  unetjual,  variable,  even  on  the  same  plant,  usually 
sharply  acute  or  acuminate,  sometimes  obtuse  or  obtusish,  the  lower  1-nerved, 
2  to  2.5  mm.  long,  the  upper  3-nerved,  about  one-half  longer,  both  usually  puberu- 
lent  near  the  apex  and  margins;  lemma  oblong- lanceolate,  rather  thin  in  texture,  5 
to  6.5  mm.  long,  scaberulous  toward  the  apex,  attenuate  into  a  slender  awn  about 
as  long;  palea  linear-lanceolate,  acutish,  scabrous  on  the  nerves,  the  inflexed  sides 
meeting  in  the  middle  when  flattened;  ovary  hispidulous  at  apex.     Plate  VIII. 

This  species  has  been  generally  misunderstood,  principally  owing  to  the  character 
assigned  to  the  glumes  of  being  short,  obtuse,  and  ciliate.  The  Gray  Herbarium 
specimens  agree  perfectly  with  Hooker's  characterization  in  this  respect,  as  do  some 
recent  specimens,  for  example,  E.  C.  Smith's  936,  Seattle,  Washington;  Macoun's  85, 
Burrard  Inlet,  British  Columbia,  and  Heller's  3932,  Montesano,  Washington.  This 
character  is,  however,  unreliable,  most  specimens  having  longer  and  usually  acute 
glumes.  It  is  a  very  different  plant  from  the  Japanese  Feduca  paivciflora  Thunb.  to 
which  it  was  referred  by  Thurber.  Thurber's  description  in  the  Botany  of  Cali- 
fornia applies  not  to  Hooker's  species,  but  to  Festaca  suhulaia  Trin.  (F.  jonesii 
Vasey.) 

Festu^^a  occidentalis  is  an  abundant  species  in  open  woods  from  British  Columbia  to 
middle  California,  and  eastward  to  Montana,  Wyoming,  and  the  Great  Lakes.  It  is 
always  densely  tufted,  never  showing  any  trace  of  rootstocks. 

In  Beal's  Grasses  of  North  America  the  specimens  referred  to  Festuca  rubra  fietero- 
phyUa  (Lam.)  Hack.,  and  to  F.  rubra  longi^eta  (Hegetschw.)  Hack,  are  all  F,  occi- 
dentalis Hook. 
The  following  are  representative  specimens: 
British  Columbia: 

Chilliwack  Valley,  Macoun  26115,  26112. 

Victoria,  Macoun  171. 

Comox,  Macoun  173. 

Yale,  Macoun  88. 
Washington: 

Blue  Mountains,  Horr^er  561. 

Cascade  Mountains,  Vasey  in  1889. 

Olympia,  Henderson  2198,  2177. 

Seattle,  Piper  834. 

Mount  Rainier,  Piper  850. 

Nisqually  Valley,  Allen  50. 

Grays  Harbor,  Lamb  1128, 
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Festuca  occidentalis  Hook. 
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Washi  NGTON — Continued. 

Rock  Creek,  Spokane  County,  Suksilorf  1141. 

Olympic  Mountains,  Elmer  1917. 

Montesano,  Heller  3932. 
Oregon: 

Without  locality,  HaU  641. 

Portland,  Homll  15. 

Wallowa  Mountains,  Cusick  2211. 

Blue  Mountains,  Shear  1682, 1809,  1676. 
California: 

Mendocino  County,  Dary  6607. 

Mount  Shasta,  Broim  373. 

Marin  County,  Palmer  2044. 

Long  Valley,  Kellogg  d:  Harford  1116. 

Without  locality,  Bolander  6704. 

El  Volcan,  Brandegee  104. 
Idaho: 

Coeur  d'Alene  Lake,  Sandberg,  Heller ^  dc  MacDougnl  544. 

Cedar  Mountain,  Latah  County,  Piper  3930,  1917. 

Cedar  Mountain,  Latah  County,  Henderson  2835. 
Montana: 

Summit,  Griffiths  tt  Ixinge  209,  192. 
Wyoming: 

Nez  Perees  Creek,  Nehon  6216. 

Yellowstone  Park,  Bolley  1898. 
Michigan: 

Keweenaw  County,  Fartvell  531. 

Thunder  Bay,  Wheeler,  July  18,  1895. 

Explanation  or  PLATK.-.Drawn  from  4908  Piper,  Vancouver,  Washington.  Plant  one-half  natural 
■lie;  ovary  and  stigmas  enlarged  ten  tiraen,  other  detailM  Ave  times. 

15.  Festuca  ovina  L. 

Fetiucaovina  L.  Sp.  PI.  1:  73. 1753.     '*  Habitat  in  Europae  collibus  apricis  aridis 
vulgatisBimum." 
FettucaomnavtUgarijt  Koch,  Syn.  2:  812.  1837. 

DESCRIPTION. 

Densely  tufted;  culms  erect,  3-iointed,  mostly  15  to  60  cm.  high,  smooth  or  some- 
what scabrous  near  the  panicle;  sheaths  smooth,  shorter  than  the  internodes;  ligule 
very  short,  1  mm.  or  less;  blades  pale  green,  strongly  involute,  firm,  narrow,  cylin- 
dric,  scabrous  on  the  margins,  the  basal  ones  5  to  12  cm.  long,  those  of  the  culm 
often  very  short;  panicle  contracted  after  blooming,  commonly  5  to  10  cm.  long; 
rays  ascending,  scabrous  on  the  angles;  spikelets  ovate  or  oblong,  usually  5  to  7.5  mm. 
long,  3  to  6  or  rarely  9-flowered,  pale  green,  or  sometimes  purplish  tinged;  florets 
mther  close;  joints  of  the  rachilla  smooth;  glumes  unequal,  linear-lanceolate,  acute, 
the  lower  1-nerved,  about  2  mm.  long,  the  upj)er  3-nerved,  about  2.5  mm.  long; 
lemma  lanceolate,  thick  and  firm,  convex,  obscurely  5-nerved,  smooth  or  more  or 
le88  ecabrous,  3  to  3.5  mm.  long,  attenuate  in  a  scabrous  awn  1  mm.  long  or  more. 

This  species  in  its  typical  form  occurs  native  in  North  America  in  the  Rocky 
Mcmntains  from  Alberta  to  New  Mexico,  in  the  Black  Hills,  and  about  the  Great 
I^kee.  Through  cultivation  it  is  more  or  less  commonly  introduced  in  many  locali- 
*i«fl.  The  specimen  referred  by  Beal,  Grasses  N.  Am.  2:  600,  to  F,  hystrir  Boiss.  is 
troeP.owio. 
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Perhaps  no  other  species  jof  Kra^^s  is  so  polymorphous  as  Festuca  ovina,  the  Old 
World  forms  of  which  have  been  classified  into  numerous  categories.  The  North 
American  forms  are  far  less  numerous,  and  may  be  distinguished  by  the  following  key : 

KBY   TO  THE  SUBSPECIES   OF   FE8TUCA   OVINA. 

Leaf  blades  firm,  cylindric  or  terete  even  when  dried. 
Lemmas  awned. 

Leaf  blades  capillary  .3  to  .6  mm.  broad. 

Plants  20  to  60  cm.  high;  panicle  2  to  12  cm.  long. 

Lemmas  usually  scabrous  or  pubescent orina. 

Lemmas  hispidulous ovina  sciaphUa, 

Lemmas  foliaceous,  the  spikelets  proliferous onna  nvipara. 

Plants  12  to  30  cm.  high;  panicle  2  to  4  cm.  long oiina  gupvia. 

Leaf  blades  broader  0.7  to  I  mm.  broad,  7  nerved ovina  duriiiscula. 

Lemmas  awnless omna  capUlata, 

Leaf  blades  smooth,  green,  soft,  becoming  longitudinally  sulcate  in  drying. 

Culms  20  to  45  cm.  high ;  sheaths  closed  only  at  base orina  pseudovina. 

Culms  5  to  10  cm.  high;  sheaths  closed  their  whole  length  or  nearly. 

orina  hrachyphyUa. 
Leaf  blades  pale  or  glaucescent,  firm,  usually  harshly  scabrous. 

Sheaths  long-persistent  on  the  innovations,  becoming  brown  and  papery. 

ovina  caUigera. 
Sheaths  not  becoming  brown  and  papery. 

Awns  long,  nearly  equaling  the  lemma;  sheaths  not  becoming  explanate  at 

base ovina  ingrata. 

Awns  short,  one-fifth  to  one-third  as  long  as  the  lemma;  sheaths  becoming 
explanate  at  base otina  arizonica, 

I5a.  Festuca  ovina  sciaphila  (Schur)  Asch.  &  Graebn. 

Festuca  sciaphila  Schur,  Enum.  PI.  Transs.  787.  1866.     "In  Laubwaldem  bei  Her- 

mannstadt.     Schuler,  Piatra-mare  bei  Kronstadt.     3,000''.     Kalk.'* 
Festuca  omna  sciaphila  Asch:  &  Graebn.  Syn.  Mitteleur.  Fl.  2:  468.  1900;  op.  cit. 

Index  41.  1903. 
Festuca  ovina  hispidula  Hack.  Mon.  Fest.  87.  1882.     **Trans8ylvania  (Kronstadt), 

Silesia  (Breslau),  Austria  inf.  (St  Polten)." 
The  following  specimens  have  been  examined: 
New  York: 

Ithaca,  Coville,  June  12,  1886. 
Ontario: 

Gait,  Herriott,  no.  21144. 
British  Columbia: 

Esquimau,  Macoun  29732. 
The  last  two  are  in  the  Herbarium  of  the  Geological  and  Natural  History  Survey 
of  Canada. 

15b.  Festuca  ovina  vivipara  L. 

Festuca  ovina  nvipara  L.  Sp.  PI.  ed.  2.  1:  108.  1762.  "Habitat  in  Alpibus  Lap- 
poniae,  Helvetiae,  Scotiae." 

Feduca  vidpara  Smith,  Fl.  Brit.  1:  114.  1800.  This  occurs  in  North  America  from 
Greenland  and  Iceland  to  Labrador  and  Newfoundland.  The  plant  of  the  White 
Mountains  heretofore  referred  here  is  F,  rubra  prolifera. 
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15c.  Festuca  ovina  supina  (Scbur)  Hack.         .- 

Fe$tuca  supina  Schur,  Enum.  PI.  TranaB.  784.  1866.  "  Auf  Felsen  und  Gerblle  der 
HochaJpen:  Fogaraser-Arpaser-Kerzeaorer-Rodnaer  Alpen,  Gliminerechif fer;  Kron- 
8tadter  Alpen:  Butoets,  Runigstein,  Kalk,  Hunyader  Alpen,  Retyesat.    6000 ''-7000''.'' 

Festuca  ovina  supina  Hack.  Bot.  Central b.  8:  405.  1881. 

This  subepecies  ranges  from  Greenland  southward  to  the  Whit©  Mountains,  and 
in  the  west  occurs  from  British  Columbia  and  Alberta  south  in  the  Cascatles  and 
Sierras  to  California,  and  in  the  Rockies  to  Arizona.  Apparently  it  doen  not  occur 
in  Alaska. 

This  plant  has  been  generally  confused  by  American  botanists  with  F.  oriiia 
brachyphylla,  from  which  it  is  often  separable  with  difficulty. 

15d.  Festuca  ovina  duxiutcula  (L.)  Ko<*h. 

FeMuca  duriuscula  L.  Sp.  PI.  1:  74.  1753.     *' Habitat  in  Europae  pratis  siccis." 
Festnca  ovina  duriuscula  Koch,  Syn.  812.  1857. 

Judging  from  herbarium  material  this  subspecies  is  but  sparingly  introduced  in 
America.     Most  specimens  so  named  aie  F.  rubra. 

15e.  Festuca  ovina  capillata  (I^m.)  Hack. 

Festuca  capillata  Lam.  Fl.  Fr.  3:  597.  1778.     Type  locality,  France. 
Festuca  tenuifolia  Sibth.  Fl.  Oxon.  44.  1794.     Type  locality,  Oxford,  England. 
Festuca  orina  capillata  Hack.  Bot.  Centralb.  8:  405.  1881. 

This  very  distinct-appearing  subspecies  is  introduced  in  many  places  in  the  eastern 
United  States. 

15f.  Festuca  ovina  pseudovina  Hack. 

Ffsttica  ovina  pseudorina  Hack.  Bot.  Centralb.  8 :  405.  1881.  Hackel's  name  is 
proposed  for  the  Austrian  grass  mistaken  for  true  F.  onna  L,  by  Host,  (iram.  Austr. 
2:  pi.  86. 

This  sutepecies  occurs  native  in  North  America  in  the  Rocky  Mountains  of  Wyom- 
ing, Colorado,  and  Utah.  Specimens  from  Clarke,  Indiana,  collec»ted  by  Umbach, 
are  probably  introduced. 

15g.  Festuca  ovina  brachyphylla  (Schultes). 

Festuca  brevifolia  R.  Br.  App.  Parry's  Voy.  Suppl.  289.  1824.  Type  from  Melville 
Island.    A  duplicate  in  the  Gray  Herbarium. 

FestxuxL  brachyphylla  Schultes,  Mant.  3:  646. 1827.  Proposes  new  name  on  account 
of  the  older  F.  brevifolia  Muhl.  1817. 

Festuca  oiina  brevifolia  Hack.  Bot.  Centralb.  8:  406.  1881. 

This  subspecies  ranges  in  North  America  from  the  Arctic  regions  southward  to 
Labrador,  and  in  the  Rocky  Mountains  to  Arizona,  and  recurs  in  the  Sierras  of  Cali- 
fornia; apparently  absent  in  the  Cascades,  but  present  in  the  Blue  Mountains  of 
Oregon. 

15h.  Festuca  ovina  calligera  nom.  nov. 

Festuca  ameihystina  asperrima  Hack.;  Beal,  Grasses  N.  Am.  2:  601.  1896,  not  F. 
asperrima  Link,  Enum.  2:  270.  1822.  Type  in  the  National  Herbarium,  collected  in 
Aiizona  by  Rusby  (no.  901). 

Plants  densely  tufted,  pale  green,  15  to  50  cm.  high;  stems  covered  at  Imse  by  the 
brown  scarious  persistent  sheaths;  leaf-b'ades  filifonn,  longitudinally  sulcate,  cabrous, 
5  to  15  cm.  long,  each  bearing  at  its  jimction  with  the  sheath  a  small  callus  on  each 
Bide;  lemma  awned;  palea  bidentate. 

12364—06 3 
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The  following  specimens  belong  here: 
Utah: 

Aquarius  Plateau,  /..  F.  Ward  502,  altitude  3,500  m. 

Brigham  Peak,  Jones  5955,  altitude  3,700  m. 
Arizona: 

Mount  Agassiz,  Ijemmon,  September,  1884. 

White  Mountains,  (rriffitha  5:^38,  5243. 

Hart's  Little  Spring,  Tourney,  July  13,  1892. 

San  Francisco  Peaks,  Leihtrg  5957,  altitude  2,800  m. 

Without  locality,  JhiAhy  901. 
California: 

Plumas  County,  I^mmon  4653. 

15i.  Festuca  ovina  ingrata  Hack. 

Festuca  onimhigrataWdn^V.',  Heal,  Grasses  N.  Am.  2:  598.1896.  Tyi)e specimen  in 
the  National  Herlmrium,  collected  by  Howell  in  Oregon. 

Festuca  orhia  columbiana  Beal,  op.  cit.  599.  Type  in  Herbarium  Michigan  Agri- 
cultural College,  published  a.s  from  Pullman,  Washington,  but  really  collected  in  the 
Blue  Mountains  of  Columbia  County,  Washington,  by  I^ke  and  Hull. 

Festuru  ovinn  ore(]ona  Hack.;  Beal,  op.  cit.  599,  not  Festuca  oregotiaXsniey.  Tyi>e 
in  the  National  Herbarium,  collected  by  Cusick  in  Orejjon  (no.  753). 

Festuca  idahoensis  Elmer,  Bot.  Gaz.  36:  53.  1903.  TyjH*  specimens  from  Smiths 
Valley,  Shoshone  County,  Idaho,  collected  by  Abrams.  We  have  examined  a  dupli- 
cate in  Elmer's  herbarium.     The  leaves  of  this  specimen  are  unusually  smooth. 

This  is  the  *'blue  bunch  graas"  of  stockmen,  and  is  an  important  range  graas.  It 
occurs  from  British  Columbia  and  Alberta  south  to  California  and  Colorado. 

It  is  the  Ameritran  analogue  of  the  Old  World  Festuca  ovma  ralesiaca    (Schleich. ) 
Ko(*h,  and  has  sometimes  been  referred  to  the  European  F.  ociua  sulcata  Hack. 
The  following  are  representative  collet'tions: 
Washinoton: 

Pullman,  Elmer  299,  826. 
Falcon  Valley,  Suksdorf  \U2. 
Clark  Springs,  Kreager  41,  68. 
Mount  Carlton,  Kreager  241. 
Oregon: 

Grizzly  Butte,  J^iherg  276. 
Without  locality,  Cusick  2507. 
California:^ 

Plumas  O^unty,  Ijemmon  4653. 
Highland  Springs,  l)avg  6647. 
Alberta  : 

Sheep  Mountains,  Macoun  13148. 
British  Columbia: 

Deer  Park,  Macoun  52. 
Montana: 

Spanish  Basin,  Rydherg  <1*  Bessey  3676. 
Lima,  Rydberg  2070;  Shear  320. 
Idaho: 

Beaver  Canyon,  i?i/d6er/7  2061 ;  Shear  30b. 

Little  Potlatch  River,  Sandherg,  Heller^  <fc  MacDougal  451. 

Viola,  Sandbergy  Heller j  <t*  MacDougal  504. 

Lake  Waha,  HeUer  3318,  3288. 
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Wyoming: 

Nash  Fork,  Nelson  7746. 
Utah: 

Crazy  Womane  Creek,  U'i7//rtw«  2751. 
Colorado: 

Chicken  Creek,  TVar//,  >Jar/,  t(-  Baker  344. 

R4>utt  County,  CramhtU  5:W. 

Veta  Pass,  Shear  824. 

South  Park,  UW/295a. 
Nevada: 

Summit  Lake,  (iriffiths  it*  Morri»  303. 

Pine  Forest  Mountains,  (irifiUhs  d*  Morrix  215. 

15j.  Festuca  ovina  arizonica  ( Va.M^\v )  Hack. 

Festuea  « rtson/oa  Vasey,  Contr.  Nat.  Herb.  1:  277.  1893.  Tyi)e  8|)eciinen  in  the 
National  Herbarium,  collected  by  S.  M.  Tracy  near  Fla#?staff,  Arizona  (no.  118). 

Fe»tnca  oHna  arizonica  Hack.;  Beal,  (brasses  N.  Am.  2:  598.  1896.  Re<luces  the 
above  to  sul)si)ecific  rank. 

Festnca  raset/ana  Ha<-k.;  Beal,  op.  cit.  601.  Ty{)e  colle<'te<l  at  Veta  Paj^s,  Colorado, 
by  Dr.  Geon?e  Vaeey  in  1884. 

Fextura  itcahrefla  vaseyana  Hack.;  Beal,  op.  cit.  605.  Tyi)e  from  ** Colorado  (Veta 
Pass),  Vafey,  at  an  altitude  of  9,300  feet." 

The  type  specimens^  of  the  last  two  were  in  Professor  Scribner's  herbarium,  acct)nl- 
ing  to  Dix'tor  Beal.  The  National  Herbarium  s|)ei'imens  nhow  that  DiK'tor  Vasey  col- 
lected both  arizonica  and  ingrata  at  Veta  Pass,  but  DcH'tor  Beal's  descriptions  were 
certainly  based  on  the  ariz<mica  specimens  in  the  case  of  FeMura  Hcahrelln  va^eyana  an<l 
probably  so  in  the  cas^  of  Festnca  rnseyana. 

Festnnt  orhia  arizonira  occurs  in  Southern  Colora<lo,  Arizona,  and  New  Mexico.  A 
specimen  from  Oregon,  Hoover  Creek,  (iilliam  County  {I^ihery  137),  seems  aL«o  refer- 
able here. 

16.  Festuca  rigrescens  (Presl)  Kunth. 

Diplachne  rUjesceiw  Presl,  Reliq.  Haenk.  1 :  260.  1830.  "  Hab.  in  montanis  Peruviae 
huanoccensibus."  Type  probably  in  Presl's  herbarium  in  the  University  of  l*rague; 
a  duplicate  in  Bernhardi's  herbarium,  now  in  the  possession  of  the  Missouri  Botan- 
ical Gardens. 

Feslxioi  rigesretis  ls.\3ini\v,  Enum.  PI.  1:  403.  1833.  Transfers  the  above  to  Fc^stuca. 
The  only  North  American  specimen  we  have  seen  was  collected  by  S.  M.  Tracy  "in 
open  pine  woods,  4  miles  northeast  of  Flagstaff,  Arizona,  June,  1887." 

DESCRIPTION. 

Densely  tufted,  smooth  and  glabrous  up  to  the  inflorescence;  culms  2-jointed,  hard 
and  polished,  rigid,  30  to  50  cm.  high;  sheaths  smooth,  shorter  than  the  internodes, 
the  basal  ones  much  broadened  and  somewhat  explanate;  ligule  nearly  obsolete, 
ciliate;  blades  involute,  cylindric,  rigid,  erect,  smooth,  pungent  at  the  apex,  8  to  12 
cm.  long,  1  to  2  mm.  in  diameter;  panicle  narrow,  erect,  5  to  10  cm.  long;  rays  few, 
solitary,  erect,  sparingly  branched,  angled,  nearly  smooth;  spikelets  rather  closely 
3-flt>wered,  6  to  7  mm.  long;  joints  of  the  rachilla  cylindric,  smooth;  glumes  thick 
'  and  firm,  the  lower  l-nerved,  acute,  2  mm.  long,  the  upper  3-nerveclt  a  little  longer, 

hoth  scabrous  toward  the  tips;  lemma  ovate,  thick,  convex,  somewhat  carinate  toward 

the  acuminate  apex,  awnless  or  very  short-awned,  scabrous  near  the  tip,  4  to  4.5  mm. 

long,  5-nerved,  the  lateral  nerves  disappearing  above  the  middle;  palea  as  long  as 

the  lemma,  obtuse,  the  nerves  htspidulous. 
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This  plant  ia  easily  distinguishable  from  any  of  the  North  American  forms  of 
F.  ovina.  Some  European  subspecies,  however,  as  F,  ovina  vaginata  and  F.  oi^ina 
psammophilaj  have,  like  the  American  plant,  the  combination  of  rigid  leaves  and 
awnless  lemmas.  It  may  therefore  be  necessary  to  reduce  our  plant  to  subspecific 
rank. 

17  Festuca  viridula  Vasey. 

Festuca  viridula  Vasey,  111.  N.  A.  Grasses  2:  93.  1893.  Type  in  the  National  Her- 
barium, collected  in  California  by  Bolander. 

In  the  original  description  Doctor  Vasey  gives  * 'California"  as  the  locality  for  the 
species.  At  that  time  he  had  before  him,  from  Californin,  two  specimens  from  Bolan- 
der and  one  from  Lemmon,  all  of  which  he  labelled  Festuca  viridula  in  his  own  hand- 
writing, adding  in  the  case  of  one  Bolander  specimen  a  mark  of  doubt.  Inasmuch 
as  part  at  least  of  the  accompanying  illustration  is  drawn  from  a  Bolander  specimen, 
the  one  po  marked  without  mark  of  doubt  is  selected  as  type.  This  specimen  was 
received  from  the  Thurber  herbarium,  labelled  Festuca graciUirna  Hook.,  and  is  doubt- 
less the  basis  of  Doctor  Vasey's  statement  to  the  effect  that  Thurber  was  in  error  in 
identifying  the  species  in  the  Botany  of  California  as  Festuca  graciUiina  Hook. 

In  a  later  publication  ft  Doctor  Vasey  cites  a  specimen  collected  by  Suksdorf  on 
Mount  Adams,  Washington,  as  the  type,  but  this  statement  is  incompatible  with  the 
original  description. 

Bolander' s  specimens  probably  all  came  from  Summit  Station,  in  the  Sierras.  At 
least  the  second  specimen  above  mentioned  is  ticketed  as  being  from  that  place. 

DESCRIPTION. 

Densely  tufted,  the  coarse  roota  much  interwoven,  and  the  tufts,  therefore,  difficult 
to  separate;  culms  erect,  smooth,  shiny,  3-jointed,  50  to  100  cm.  high;  sheaths 
smooth,  striate,  shorter  than  the  intemodes;  ligule  very  short,  truncate;  blades 
erect,  narrowly  linear,  acute  at  the  apex,  soft,  scaberulous  above,  strictly  7-ner^•ed, 
the  basal  ones  usually  involute,  10  to  30  cm.  long,  those  of  the  culm  shorter,  flat  or 
loosely  involute;  panicle  loose  and  open,  suberect,  10  to  15  cm.  long;  rays  faintly 
angled,  swollen  at  base,  scabrous,  the  upper  solitary,  the  lower  in  pairs  and  5  to  8  cm. 
long,  branched  and  splkelet-bearing  near  the  tip;  spikeleta  oblong,  3  to  6-flowered, 
10  to  12  mm.  long,  pale  green  or  more  commonly  purple;  joints  of  the  rachilla  scab- 
rous, cylindric,  1  to  2  mm.  long;  glumes  membranous,  smooth  or  nearly  so,  the 
lower  lanceolate,  1-nerved,  about  2.5  mm.  long,  the  upper  ovate,  subacute,  3-nerved, 
scarious-margined;  lemma  firm,  membranaceous,  keeled  toward  the  apex,  5-nerved, 
oblong-lanceolate,  acute,  or  somewhat  mucronate,  often  somewhat  denticulate  near 
the  apex,  smooth  or  nearly  so,  shining  rather  than  dull,  6  to  7  mm.  long;  palea  about 
equaling  the  lemma,  obtuse,  the  nerves  ciliate. 

The  species  is  common  in  subalpine  meadows  in  Washington,  Oregon,  and  Idaho, 
and  ranges  south  in  the  Sierras  to  middle  California. 

18.  Festuca  howellii  Hack. 

Festuca  howellii  Hack.;  Beal,  Grasses  N.  Am.  2:  591.  1896.  Type  in  Herbarium 
Michigan  Agricultural  College,  collected  by  Thomas  Howell,  in  the  mountains  at  the 
head  of  Deer  Creek,  Josephine  County,  Oregon,  July  5,  1887;  a  duplicate  in  the 
National  Herbarium.  No  other  specimens  than  those  of  the  type  collection  are 
known. 


aContr.  Nat.  Herb.  1:  279. 
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DESCRIPTION. 

Densely  tufted,  with  coaree  matted  rootu;  culms  erect  or  geniculate  at  base, 
d-joinied,  60  to  70  cm.  high;  sheaths  smooth,  mostly  shorter  than  the  intemodes; 
ligule  very  short;  blades  loosely  involute,  shining,  narrowly  linear,  scabrid  above, 
8  to  15  cm.  long,  about  4  mm.  wide,  acute  at  apex;  panicle  loose  and  open,  8  to  10 
era.  long;  lower  rays  in  pairs,  the  upper  solitary,  each  pul villus- bearing  at  l)ase, 
subterete,  scaberulous,  naked  below;  spikelets  oblong,  8  to  12  mm.  long,  4  or  5-flow- 
ered,  purple- tinged;  joints  of  the  rachilla  cylindric,  scaberulous,  1  mm.  long;  glumes 
lanceolate,  glabrous  or  nearly  so,  the  lower  1 -nerved,  2  to  3  mm.  long,  the  upper 
3-nerved,  about  4  mm.  long;  lemma  membranaceous,  linear-lanceolate,  strongly 
5-nerved,  appressed-hispidulous,  6  mm.  long,  attenuate  into  a  straight  scabrous  awn 
about  2  mm.  long;  palea  obtuse,  about  equaling  the  lemma,  somewhat  scabrous. 
Plate  IX. 

ExPLANATioK  oP  PLATE.— Drawn  from  duplicate  type  from  248  Howell,  collected  in  Deer  Creek 
Moontains,  Oregon.    Plant  one-half  natural  fdxe;  details  magnified  five  times. 

19.  Festuca  altaica  Trin. 

Fe^tuca  aUaica  Trin.  in  Ledeb.  Fl.  Alt.  1 :  109. 1829.  *'  In  summa  alpe  ad  fontem  fl. 
Acjulac  rarissima." 

Festuca  icabreUa  Torr.;  Hook.  Fl.  Bor.  Am.  2:  252.  1840.  Type  probably  at  the 
British  Museum,  collected  in  the  Rocky  Mountains  by  Drummond.  Duplicates  of 
the  same  are  in  the  Torrey  Herbarium  and  in  the  Gray  Herbarium. 

The  Drummond  specimens  are  most  nearly  matched  in  recent  collections  by  plants 
collected  on  Mount  Albert,  Gasp^,  by  Allen  in  1881  and  1882.  No  recent  collection 
seems  to  have  been  made  near  the  type  locality.  Hooker's  figure  shows  a  panicle 
with  ascending  rays,  but  the  Gray  Herbarium  specimens  show  spreading  rays  as  in 
most  northern  material.  The  nearly  smooth  and  loosely  involute  leaves  are  likewise 
characters  which  ally  the  plant  to  aUaica  pro{>er,  rather  than  to  the  more  scabrous 
plant  of  the  United  States,  which,  however,  it  resembles  in  its  rather  dull  spikelets. 

DESCRIPTION. 

Densely  tufted,  with  numerous  basal  leaves;  culms  erect,  smooth  or  nearly  so,  2- 
jointed,  30  to  90  cm.  high;  sheaths  striate,  smooth  or  the  uppermost  scabrous;  ligule 
very  short;  blades  mostly  mvolute,  smooth  or  scabrous  beneath,  especially  toward 
the  apex,  hispidulous  above;  panicle  ample,  loose  and  open,  erect,  10  to  20  cm.  long; 
rays  mostly  in  pairs  in  about  6  verticels,  slender,  flexuous,  naked  below  the  mid- 
dle, branched  above,  pulvillate-thickened  at  base;  spikelets  broadly  oblong,  3  to 
6-flowered,  12  to  15  mm.  long,  yellowish-green,  or  more  commonly  coppery  or  pur- 
ple; florets  close,  nearly  parallel  to  the  rachilla;  joints  of  the  rachilla  cylindric  or 
slightly  clavate,  scabrous,  2  to  3  mm.  long;  glumes  smooth,  or  scabrous  near  the 
apex,  the  lower  oblong-lanceolate,  obtusish,  1-nerved,  6  to  7  mm.  long,  the  upper 
ovate-lanceolate,  acute,  3-nerved,  8  to  9  mm.  long;-  lemma  lanceolate-ovate,  attenuate- 
acute,  5-nerved,  finely  and  densely  scabrous,  somewhat  shiny,  10  to  12  mm.  long, 
firm-membranaceous;  palea  oblong-lanceolate,  notched  at  apex,  the  inflexed  sides 
more  than  half  as  broad  as  the  internerve,  the  nerves  hispidulous. 

The  species  ranges  through  Siberia,  and  in  North  America  occurs  in  Alaska,  Yukon, 
and  on  Mount  Albert,  Quebec. 

20.  Festuca  liallii(Vasey). 

Melica  hcUlii  Vaeey,  Bot  Graz.  6:  296.  1881.  Type  specimens  in  the  National  Her- 
barium, collected  in  the  Rocky  Mountains,  latitude  39**  to  41°,  by  HcUl  <t*  Harbour 
(no.  621),  in  1862.  These  specimens  have  a  narrow  strict  panicle,  and  are  evidently 
from  high  altitudes. 
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Festuca  scabrella  major  Vasey,  Contr.  Nat.  Herb.  1:  278.  1893.  Type  specimen  in 
the  National  Herbarium,  collected  in  Spokane  County,  Washinjijton,  by  Suksdorf 
(no.  118),  June  18,  1884.  This  is  a  much  larger  plant  than  the  type  of  Melica  hallil, 
with  a  larger  and  looser  panicle.  Most  of  the  United  States  material  is  quit« 
intermediate  between  the  two. 

Fesluca  campeMm  Rydb.  Mem.  N.  Y.  Hot.  Gard.  1:57.  1900.  Proposes  a  new 
name  for  the  al)ove,  On  account  of  the  older  Festuca  nutaiis  major  Vasey,  which  latter, 
however,  is  a  techni(»ally  unpublished  name. 

DKSCRIPrrON. 

Densely  tufted,  the  broad  leaves  numerous;  culms  erect,  2-jointed,  smooth  or  scab- 
rous, 30  to  90  cm.  high;  up|>er  sheaths  scabrous,  closely  enveloping  the  stem,  the 
lower  smooth,  exceeding  the  intemodes,  enlarged  and  somewhat  Qxplanate  at  base; 
ligule  small;  blades  hard  and  strongly  involute,  pale  or  glaucous,  10  to  30  or  even  50 
cm.  long,  pungently  acute,  usually  .very  ^H'abrous,  the  basal  ones  deciduous  from  the 
persisting  sheaths;  panicle  narrow  and  rather  close,  often  subsecund,  3  to  15  cm.  long, 
rays  solitary  or  in  pairs,  very  st^abrons,  usually  a>«cending  or  appressed,  spikelet- 
bearing  nea,r  the  end,  the  longest  less  than  half  the  panicle,  often  pulvillatie-thickened 
at  base;  spikelets  oblong  8  to  12  mm.  long,  4  to  6-flowered;  glumes  unecjual,  smooth, 
or  scabrous  near  the  ai)ex,  the  lower  lanceolate',  l-nerve<l,  .7  to  8  mm.  long,  the 
upper  ovate- lanceolate,  3-nerved,  8  to  9  mm.  long;  lenmia  firm,  dull,  5-nerved» 
keeled  neftr  the  apex,  densely  and  finely  scabrous,  8  to  10  mm.  long,  acute  or  rather 
abruptly  mucronate  or  short-awned:  palea  about  as  long  as  the  lemma,  notched  at 
the  apex,  pubescent  on  the  nerves,  the  inflexed  sides  more  than  half  as  broad  as  the 
internerve. 

FefUura  hallii  ranges  from  British  Columbia  to  North  Dakota,  Colorado,  and  Wash- 
ington. We  would  also  refer  here  two  specimens  from  Dawson,  A'ukon,  namely,  R. 
S.  Williams,  July  13,  1899,  and  John  McClean,  no.  84. 

The  species  as jth us  delimited  includes  rather  diverse-looking  material,  but  in  the 
light  of  the  specimens  at  hand  we  can  suggest  no  better  disposition.  There  are  good 
reasons,  indeed,  for  considering  it  a  mere  subsijecies  of  F.  altaica. 

21.  Festuca  aristulata  (Tor r. )  Sheamis. 

Bromus  lalmil  ariMnialns  Torr.  Pac.  R.  Rep.  4:  157.  1856.  Type  in  the  National 
Herbarium,  collected  on  Mark  West  Creek,  California,  April  30,  1854,  by  Dr.  J.  M. 
Bigelow. 

FeMuca  californira  Vasey,  Contr.  Nat.  Herb.  1:  277.  1893.  Type  in  the  National 
Herbarium,  collected  on  hills  al)out  Oakland,  California,  by  Bolander  (no.  1505)  in 
1862. 

DESCRIPTION. 

A  coarse  tufted  grass  with  numerous  ba><al  leaves;  culms  erect,  stout,  2-jointed,  about 
60  to  120  cm.  high,  striate,  scabrous;  sheaths  somewhat  scabrous,  often  purplish,  the 
lower  long-i>ersisting,  the  collar  and  auricles  white-pilose;  ligule  ciliate,  very  short; 
blades  flat  or  involute,  hard,  densely  l)eset  with  minute  scarcely  rough  granulations. 
8  to  40  cm.  long,  acute  at  the  apex,  2  to  5  umi.  broad,  inclinedto  be  deciduous  from 
tlie  sheaths;  panicle  ami>le,  usually  loose,  10  to  30  cm.  long;  rays  slender,  usually 
elongated,  terete  or  angled,  scabrous,  in  about  4  whorls  of  2  to  3  each,  pulvillate- 
thickened  basally;  spikelets  8  to  18  mm.  long,  broadly  oblong,  compressed,  mostly 
5-flowered;  joints  of  the  rachilla  cylindric,  scabrous,  2  to  3  mm.  long;  glumes  oblong- 
lanceolate,  firm,  smooth,  except  the  scabrous  midner\'e,  the  lower  1-nerved,  about 
5  to  7  mm.  long,  the  upper  3-nerved,  6  to  8  mm.  long;  lemma  8  to  10  mm.  long, 
lanceolate,  convex,  firm,  5-nerved,  finely  and  evenly  scabrous,  acuminate  or  short- 
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awned;  palea  about  as  lonj?  as  the  lemma,  not^hetl  at  apex,  the  nerves  hispid uIouh, 
the  inflexed  sides  one-third  as  broml  an  the  interiierve.     (  Plate  X.) 

This  species  ranj?es  from  mi<ldle  California  northwartl  into  Orejron,  but  only  west 
of  the  Sierras  and  Ca'ioades. 

Explanation  of  Plate.— Drawn  from  HoweH>  no.  2«)  from  Oregon  niul  Bf)lan(ltr'8  California 
•^ecimenji.    Plant  natural  size;  spfkelet  magnified  five  times. 

21a.  Festuca  aristulata  parisbi  sul)sp.  nov. 

Sheaths  and  the  lower  jjart  of  the  stem  covered  with  short  retrorse  pubescence; 
leaf  blades  short,  10  to  25  cm.  long. 

Mill  Creek  Falls,  San  Bernardino  Mountains,  California,  colltH'ted  by  S.  B.  Parish 
inc.  5036,  type),  June  20,  1901,  and  no.  2490,  July  4,  1S92. 

22.  Festuca  thurberi  Va-^t^v. 

Fti4uca  thurberi  Yasey  in  Rothrock,  Prel.  Hep.  Botany  Cent.  Colo.  5<).  1874.  Type 
in  the  National  Herl^arium,  coUecte*!  by  John  Wolf  (no.  1154)  in  South  Park, 
CV)lorado. 

PoafeMucoiden  M.  E.  Jones,  Proc.  Cal.  Aca<l.  II.  6:  724.  1895.  Tyi>e  fn)m  Mount 
Ellen,  Henry  Mountains,  I'tah.     A  duplicate  in  the  National  Herbarium. 

P(xi  kaiffensisM.  E.  Jones,  Erythea  4:  'My.  1896.  Proposes  a  new  name  for  the 
above  on  account  of  the  older  Pofi  ffstfiroiden  I^m. 

DESCRIPTION. 

Densely  tufted  with  numerous  narrow  basal  leaves;  culms  erect,  hanl,  scabrous  or 
'<m(x>th,  60  to  90  cm.  high,  3-jointe<i;  sheaths  striate,  usually  scabrous,  shorter  than  the 
intemofles;  ligules  scarious,  often  lacerate,  2  to  4  mm.  long,  decurrent;  blades  closely 
involute,  narrowly  linear,  6  to  20  cm.  lonjr,  acutt»  at  apex,  usually  harshly  scabrous; 
panicle  10  to  15  cm.  long,  loose,  slightly  drooping;  rays  solitary,  occasionally  in  twos 
«»r  threes,  scabrous  on  the  angles,  spreading  or  ascending,  commonly  i)ulvillate  at 
l>a8e,  the  longest  half  to  two-thirtls  as  long  as  the  panicle,  spikelet-bearingonly  above 
the  middle;  spikelets  lanceolate,  acute,  3  to  6- flowered,  S  to  12  nmi.  long;  joints  of 
the  rachilla  cylindric,  1  to  1.5  mm.  long,  scabr  us  or  nearly  smooth;  glumes  mem- 
branaceous, smooth  or  scabrous  on  the  keels,  sul)equal,  the  lower  1 -nerved,  2  nun. 
long,  acute,  the  upper  3-nerved,  2.5  nnu.  long,  obta-jish;  lemma  elliptic-lanceolate, 
faintly  5-nerved,  convex,  rather  firm  in  texture,  finely  scabrous  near  the  margins  or 
glabrous,  cuspidate-acuminate;  palea  nearly  equaling  the  lemma,  oblong,  r>btust', 
thenerx^es  scabrous,  the  inflexed  sides  half  as  broa<l  as  the  internerve.     (Pl.\te  XI. ) 

Colorado,  Wyoming,  and  Utah. 

Explanation  op  Platk.— Drawn  from  specimens  collected  by  I'Hninnl  above  Beaver  Camp,  Col- 
orado, July  3, 1896.    Plant  one-half  nataral  si/e;  details  enlarged  five  tiine-^. 

23.     Festuca  elatior  L. 

P&ttiica  elatior  h.  Sp.  PL  1:  75.  1753.     '*  Habitat  in  Europae  pratis  fertillissimis.'^ 
FeMuca pratensis  Hudson,  Fl.  Angl.  37.  1762.     Type  locality,  England. 
Festuca  poaeoides  Michx.  Fl.  Bor.  Am.   1:  67.  1803.     "Hab.  ad  ripas  maritimas 
fluininis  8.  Laurentii."     A  fragment  of  the  typt^  is  in  the  Torrey  Herbarium. 
Festiica  pocieoid^s  amerirana  Pers.  8yn.  1:  94.  1805.     Based  on  the  i)rece<ling. 
Festuca  americana  F.  G.  Dietr.  Vollst.  Lex.  ( Jaertn.  3 :  332.     Bas^nl  on  the  preceding. 

DESCRIPTION. 

Loosely  tufted,  often  with  short  cre(*i>ing  rootstocks;  culms  smooth,  50  to  120  cm. 
high,  smooth  and  glabrous,  3  or  4-jointed,  erect  or  geniculate  only  at  the  very  base; 
sheaths  shorter  than  the  interno<les;  ligule  nearly  obsolete;  blades  10  to  60  cm.  long, 
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4  to  8  mm.  wide,  flat,  rather  firm,  smooth  beneath,  scabrous  above,  auriculate  at 
base;  panicle  erect,  10  to  20  cm.  long,  contracted  after  blooming,  varying  from 
nearly  simple  to  much  branched;  rays  in  3  to  6  sets,  rather  short,  scabrous  on  the 
angles,  spikelet-bearing  nearly  to  the  base;  spikelets  oblong  or  lanceolate,  3  to  13, 
usually  6  or  8-flowered,  9  to  11  mm.  long,  pale  green  or  more  or  less  purplish;  joints 
of  the  rachilla  smooth,  1  to  1.5  mm.  long;  glumas  lanceolate,  the  lower  1  to  3-nerved, 
about  3  mm.  long,  the  upper  3  to  5-nerved,  about  4  mm.  long;  lemma  oblong- 
lanceolate,  coriaceous,  faintly  5-nerved,  5  to  7  mm.  long,  scabrid  toward  the  apex, 
the  scarious  apex  acutish  or  rarely  short-awned;  palea  about  equaling  the  lemma, 
oblong,  slightly  notched  at  apex,  the  nerves  scabrous,  the  inflexed  sides  one-third 
as  broad  as  the  intemerve. 

Cultivated  and  more  or  less  established  throughout  the  United  States  and  southern 
Canada. 

23a.  Festuca  elatior  arundinacea  (Schreb.)  Ceiak. 

Fesluca  arundinacea  Schreb.  Spic.  Fl.  Lips.  57.  1771. 

Festuca  elatior  arundinacea  Celak.  Prod.  Fl.  Bohm.  51.  1869. . 

This  subspecies  is  rather  sparingly  introdu(?ed.  It  is  larger  and  coarser  than 
F.  elatiory  and  is  conveniently  distinguishable  by  its  firmer  thicker  leaves,  the  nervee 
of  which  are  prominent  on  both  surfaces,  while  in  F.  elatior  the  nerves  are  prominent 
only  above. 

24.  Festuca  obtusa  Spreng. 

Festuca  nutans  Spreng.  Fl.  Hal.  Mant.  34.  1807.  *'E.  Pennsylvania,  Muhlenb." 
Not  Festuca  nutans  Moeuch,  Meth.  191.  1794. 

Festuca  obtusa  Spreng.  loc.  cit.  **E.  Pennsylvania,  Muhlenb."  In  Muhlenberg's 
Herbarium  in  the  Philadelphia  Academy  of  Sciences  are  specimens  labeled  Festuca 
nutanSy  and  Festuca  sylratica  obtusa.  Apparently  both  these  are  herbarium  names  of 
Muhlenberg,  which  were  first  published  by  Sprengel.  Both  these  specimens  are 
clearly  referable  to  the  common  eastern  plant  which  has  so  long  gone  under  the 
name  of  Festuca  nutans. 

Festuca  nutans  palustris  Muhl.  Gram.  166.  1817.  From  Muhlenberg's  brief  descrip- 
tion this  is  merely  a  form  of  F.  obtusa.  It  can  scarcely  be  Festuca  shortii  to  which 
Wood  a  referred  it.    There  is  nothing  so  labeled  in  Muhlenberg's  Herbarium. 

Poa  nutans  Link,  Enum.  1 :  86.  1821.     Based  on  Festuca  nutans  Spreng. 

DESCRIPTION. 

Culms  erect,  40  to  120  cm.  high,  glabrous  or  sometimes  pubescent,  3  or  4-jointed; 
sheaths  striate,  shorter  than  the  internodes,  glabrous  or  pubsK^ent;  ligule  very  short; 
blades  dark  green,  flat,  10  to  30  cm.  long,  4  to  7  mm.  wide,  smooth  or  scabrous 
beneath,  paler  and  scabrous  or  sometimes  puberulent  above,  acute,  auriculate  at  baae; 
panicle  very  loose,  10  to  20  cm.  long,  often  more  or  less  secund,  erect  or  but  little 
nodding;  rays  in  3  to  5  sets,  mostly  in  twos,  pulvillate  at  base,  scabrous  on  the 
prominent  angles,  sparingly  branched  and  l)earing  a  few  spikelets  near  the  end,  at 
first  erect,  then  spreading;  spikeleta  pale  green,  lanceolate,  3  to  5-flowel-ed,  5  to  7 
mm.  long;  joints  of  the  rachilla  cylindric,  glabrous,  about  5  mm.  long;  glumes  rather 
firm,  scabrid  on  the  nerves,  the  lower  1-nerved,  about  3  mm.  long,  the  upper  3-nerved, 
about  4  mm.  long;  lemma  coriaceous,  smooth,  convex,  oblong-ovate,  acute  or  acutish, 
4  mm.  long,  the  narrow  margin  hyaline,  obscurely  5-nerved,  the  nerves  very  obscure; 
palea  firm,  equaling  the  lemma,  acute. 

Vermont,  Ontario,  and  Minnesota  to  Georgia  and  Texas. 


aBot.  &Flor.  399.  1873. 


Digitized  by 


Google 


Digitized  by  LjOOQIC 


Contr.  Nat.  Hetb.,  Vol.  X. 


Plate  XII. 


FE8TUCA  JOHNSONI  VaSEY. 


Digitized  by  LjOOQIC 


PIPER NORTH    AMERICAN   SPECIES    OF   FESTUCA.  35 

25.  Festuca  shortii  Kunth. 

Futuca  shorHi  Kunth;  Wood,  Class-book  794.  1861.  No  locality  cited  under 
the  original  very  brief  description,  but  a  specimen  in  Short's  herbarium  in  the 
Philadelphia  Academy  of  Sciences  bears  the  legend,  "Barrens  of  Meade  County, 
Kentucky.**  The  type  of  Wood  is  prolmbly  in  his  herbarium  preserved  in  the  New 
York  College  of  Pharmacy  Herbarium. 

FeMiica  rmlans  shortii  Beal,  Grasses  N.  Am.  2:  589.  1896.  Reduces  above  to  sub- 
ypecific  rank. 

Fe$tuca  nutans  mc^or  Vasey;  Beal,  I.  c,  as  synonym. 

DBSCRIPTION. 

Culms  60  to  120  cm.  high,  erect,  glabrous,  smooth,  S-jointed;  sheaths  smooth  or 
striate,  glabrous,  much  shorter  than  the  intemodes;  ligule  very  short;  blades  firm, 
flat,  or  loosely  involute,  10  to  40  cm.  long,  3  to  7  mm.  broad,  smooth  or  nearly 
so  beneath,  scabrous  above,  auriculate  at  base;  panicle  erect,  10  to  20  cm.  long, 
bearing  many  spikelets;  rays  in  3  to  5  sets,  mostly  in  twos,  ascending  or  spread- 
ing, scabrous  on  the  angles,  spikelet-bearing  above  the  mid<ile;  spikelets  pale  green, 
oblong-lanceolate,  5  to  7  mm.  long,  3  to  6-flowered;  joints  of  the  rachilla,  cylin- 
dric,  smooth;  glumee  firm,  scabrous  on  the  nerves  above,  the  lower  1-nerved,  4 
mm.  long,  the  upper  3-nerved,  5  mm.  long;  lemma  oblong,  coriaceous,  smooth, 
obtusish,  obscurely  5-nerved,  4  to  4.5  mm.  long;  palea  firm,  smooth,  acute,  about 
equaling  the  lemma 

This  species  ranges  from  Illinois  and  Iowa  to  Georgia  and  Texas. 

26.  Festuca  versuta  Beal. 

Festuca  texana  Vaeey,  Bull.  Torr.  Club  18:  119.  1886.  Type  in  the  National 
Herbarium,  collected  by  J.  Reven-hon  (no.  1618),  "shades,  upper  Llano.*' 

Festuca  versuta  Beal,  Grasses  N.  Am.  2:  589.  1896.  Proposes  a  new  name  on 
account  of  the  older  F.  texana  Steud.  Syn.  PI.  Glum.  310.  1855. 

Known  only  from  Texas,  there  collected  by  Buckley  and  by  Reverchon. 

DESCRIPTION. 

Stems  erect,  glabrous  or  somewhat  glaucous,  nearly  concealed  by  the  sheaths, 
about  80  cm.  high,  3-jointed;  sheaths  striate,  smooth;  ligule  very  short;  blades 
firm,  flat,  20  to  25  cm.  long,  4  to  6  mm.  wide,  auriculate  at  base,  nearly  smooth 
beneath,  scabrous  above;  panicle  loose,  erect,  15  to  18  cm.  long,  nearly  as  broad; 
rays  in  3  or  4  sets,  slender,  pulvillate  at  base  and  spreading,  scabrous  on  the  angles, 
bearing  a  few  branchlets  near  the  tips;  spikelets  oblong-ovate,  glaucous,  3  to  5-flow- 
ered,  8  to  11  mm.  long;  joints  of  the  rachilla  cylindric,  somewhat  scabrous;  glumes 
nearly  glabrous,  subequal,  the  lower  1-nerved,  5  mm.  long,  the  upper  3-nerved,  6 
mm.  long;  lemma  oblong-lanceolate,  acute  or  apparently  acuminate,  coriaceous, 
smooth  or  nearly  so,  glaucous,  faintly  5-nerved,  6  to  7  mm.  long;  palea  firm,  acute, 
about  equaling  the  lemma. 

27.  Festuca  johnsoni  (Vasev). 

Fe^uca  nutans  johnsoni  Vasey,  Contr.  Nat.  Herb.  2:  548. 1894.  Type  in  the  National 
Herbarium,  collected  at  Harrison  City,  Tex.,  in  1886,  by  Mr.  Johnson.  No  other 
specimens  have  been  seen. 

DESCRIPTION. 

Culms  stout,  erect,  smooth,  nearly  concealed  by  the  sheaths,  about  80  cm.  high; 
fibeaths  striate,  sparsely  puberulent;  ligule  very  short;  blarles  flat,  rather  thick, 
acuminate,  20  to  30  cm.  long,  6  to  10  mm.  wide,  scabrous  on  both  sides,  auriculate 
at  base;  panicle  loose,  erect,  10  to  25  cm.  long;  rays  in  3  to  5  sets,  mostly  in  twos. 
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slender,  scabrous  on  the  angles,  flexuous,  ascending,  sparingly  branched,  spikelet- 
bearing above  the  middle,  si-arcely  pulvillate  at  ba.**e;  spikelet^*  green,  2  or  3-flowere<i, 

5  to  7  mm.  long;  joint'^of  the  rac^hilla  short,  smooth;  glumes  firm,  scabrous  all  over, 
the  lower  1-nerved,  4  to  5  mm.  long,  the  upper  3-nerve<l,  5  to  6  mm.  long;  lemma 
lanceolate-oblong,  acute  or  apparently  acuminate,  5-nerved,  coriaceous,  smooth 
except  the  scabri*!  apex,  about  5  mm.  Icmg;  palea  nearly  e()ualing  the  lemma,  firm, 
acute.     (Plate  XII.) 

Explanation  of  Plate.— Drawn  imm  tyi>e  specimen.  Plant  one-half  natural  size:  details 
enlarged  five  diameters. 

.     28.  Festuca  subuliflora  Scribner. 

FeMucn  sahufiffora  Scribner  in  Macoun,  Cat.  Can.  PI.  6:  396.  1890.  Type  colle<*ted 
at  Goldstream,  Vancouver  Island,  by  Macoun  (no.  7).  It  was  in  the  herbarium 
of  Professor  Scribner,  since  destroyed.  A  tluplicate  in  the  herbarium  of  the  Geolog- 
ical and  /Natural  History  Survey  of  Canada  has  l)een  examined. 

Festuea  amhigmi  Va.Mey,  Contr.  Nat.  Herb.  1:  277.  189,3.  Type  in  the  National 
Herbarium,  collected  by  Thos.  Howell  in  Oregon  in  1881. 

FeMncn  dentivulata  Beal,  Grasses  N.  Am.  2:  589.  1896.  Changes  name  of  above  on 
account  of  the  earlier  FeMnm  ambigtia  Le  Gall.« 

DESCRIPTION. 

Culms  erect,  rather  slender,  striate,  glabrous,  GO  to  90  cm.  high,  3  or  4-jointed; 
basal  leaves  few,  those  of  the  culms  3  or  4;  sheaths  shorter  than  the  intemodes, 
striate,  sparst^ly  hispidulous;  ligule  very  short,  ciliate;  blades  green,  rather  soft, 
flat  or  loo.«ely  involute,  glabrous  beneath,  hirsutulous  above,  10  to  20  cm.  long,  3  to 

6  mm.  broatl,  acute  at  the  apex;  panicle  very  loose,  flexuous,  somewhat  drooping, 
10  to  20  cm.  long;  rays  slender,  solitary  or  rarely  in  twos,  scabrous  on  the  angles, 
pulvillate  at  base,  the  longest  about  half  as  long  as  the  panicle,  naked  l)elow  the 
middle;  spikelets  pale  gretMi  or  purplish,  loost^ly  3  or  4-flowered,  8  to  12  mm.  long; 
joints  of  the  rachilla  hirsute;  glumes  subulate,  glabrous,  each  1-nerved,  the  lower 
about  3  mm.,  the  up[)er  4  nun.  long;  lemma  lanceolate,  5-nerved,  scabrous  toward 
the  apex,  keeled  half  way  or  more,  6  to  8  mm.  long,  tipi)ed  with  a  more  or  less 
flexuous  awn  10  to  15  nim.  long,  abruptly  narrowed  at  base  into  a  hispid  tubular 
structure  encircling  the  rachilla,  which  apparently  disarticulates  halfway  l)etween 
the  florets;  palea  lanceolate,  as  long  as  the  lennna,  the  scabrous  nerves  uniting  in  the 
acuminate  apex,  the  inflexed  sides  one-third  as  broa<l  as  the  internerve.  (Plate 
XIII.) 

A  very  remarkable  species,  {xjssessing  a  form  of  lemma  i>eculiar  to  itself.  The 
stipitate  ba.se  of  the  lemma  might  l>etter  be  considered  a  downward  elongation  of  the 
callu.«,  surrounding  and  l)ecoming  grown  to  the  rachilla,  which  has  likewise  l)ecome 
elongated  so  that  the  joint  is  still  at  the  base  of  the  callus.  This  conce|)tion  makes 
more  apparent  the  relation  of  the  plant  to  F.  sulmhita. 
The  following  specimens  )>elong  to  this  much-confused  species: 
Va.ncoivek  Island: 

Without  lociility,  Fletcher,  June  16,  1885. 

\VASHIN(iTON: 

San  Juan  County,  Hendermm  2197. 
Seattle,  Piper  m  1889. 
Montesano,  Ildler  3998. 
Olympia,  Henderson  2179. 
Oreoon: 

Astoria,  Piper  6455. 

Portland,  Sheldon  10479. 

Without  li)cality,  Jfowelt,  June,  1886. 


«FI.  Morbihan  731.  1852. 
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Festuca  subuliflora  Scribner. 
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Festuca  elmeri  Scribn.  &  Merr. 
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California: 

Humlx)ldt  Bay,  ^rtm//<T  1184. 
Crescent  City,  Davy  d'  Blasdale. 
Kneeland,  Humboldt  County,  BUinkinship  7. 

Explanation  of  Plate.— Drawn  from  19  Hotvrll,  collected  in  Oregon;  plant  one-half  natural 
size;  detailK  magnified  five  times. 

29.  Festuca  dasyclada  Hack. 

Ffstuca  dagydada  Hack.;  Beal,  (irasses  X.  Am.  2;  602.  1896.  This  well-marked 
species  has  been  coUectetl  only  by  Or.  C.  C.  Parry  in  1875,  somewhere  in  the  Rocky 
Mountains,  '*in  Utah,"  ac(Hjnlinj?  to  Beal.  The  type  was  the  specimen  in  the 
herbarium  of  Professor  8cribner,  now  destroyed.  A  duplicate  in  the  National 
Herbarium  has  no  locality  given  on  the  lal)el. 

DESCRIITION. 

Culms  erect  or  somewhat  geniculate,  20  to  40  cm.  high,  nearly  pmooth,  .^jointed; 
sheaths  shorter  than  the  interno<les,  striate,  glabrous;  ligule  very  short;  blades  nar- 
row, soft,  folded,  glabrous,  acute,  5  to  15  cm.  long;  panicle  open,  erect,  the  rays  in 
twos,  threes,  or  fours,  ciliafe  on  the  prominent  angles,  mostly  branched,  a  pulvillus 
at  the  base  of  each  ray  and  branch ;  spikelets  pale  'green,  oblong-lanceolate,  long- 
stalke<i,  2-flowered,  6  to  7  mm.  long;  joints  of  the  rachilla  1.5  ram.  long,  scabrous; 
glumes  lanceolate,  glabrous,  except  on  the  keel,  the  lower  I-nerve<l  or  faintly  3- 
nen-ed,  4  mm.  long,  the  upj>er  3-uerved,  6  mm.  long;  lemma  lam^eolate,  green,  mem- 
branous, 5-nerved,  somewhat  keeled,  scabrous-j)uberulent  all  over  the  l>ack,  about  6 
mm.  long,  the  apex  cleft,  a  scabrous  awn  3  mm.  long  arising  fmm  between  the  te«th; 
palea  a  little  shorter  than  the  lemma,  obtuse  at  apex,  the  nerves  ciliate-scabrous. 

30.     Festuca  ehneri  Hcribn.  &  Merrill. 

FeMuca  ehneri  Scribn.  &  Merrill,  Bull.  Torr.  Club  29:  468.  1902.  TyjH?  in  the 
National  Herbarium,  collecteil  by  A.  D.  E.  Elmer  (no.  2101 ),  at  Stanford  University, 
California. 

DESCRIPTION. 

Loosely  tufted,  the  slender  culms  40  to  100  cm.  high,  glabrous,  faintly  striate, 
3-jointe<l;  sheaths  striate,  nearly  smooth,  shorter  than  the  internodes;  ligule  short, 
ciliate;  blades  flat  or  loosely  involute,  nearly  glabrous  beneath,  scabmus  or  pubes- 
cent above,  20  to  40  cm.  long,  those  of  the  culm  2  to  4  mm.  wide,  the  basal  ones 
narrower;  panicles  10  to  20  cm.  long,  pale  grt»en,  loose  and  open;  rays  slender, 
angled,  mostly  in  pairs,  smooth  or  nearly  so,  pulvillate  at  base,  spikelet-bearing 
above  the  middle;  spikelets  7  to  10  mm.  long,  3  or  4-flowere(l;  joints  of  the  rachilla 
hispidulous,  1.5  mm.  long;  glumes  unequal,  lanceolate,  glabrous  or  nearly  so,  the 
lower  1-nerved,  2  to  2.5  mm.  long,  the  ui)per  3-nerved,  3  to  4  mm.  long;  lemma  lan- 
ceolate, green  and  membranous,  5-nerved,  6  to  6.5  mm.  long,  minutely  hispidulous, 
cleft  at  the  apex  and  bearing  from  between  the  short  teeth  a  scabrous  awn  2  to  8 
ttni.  long;  palea  narrowly  lanceolate,  a  little  longer  than  the  lemma,  the  two  scabrous 
nerves  meeting  in  the  acuminate  apex,  the  intiexed  sides  very  narrow.  ( Plate  XIV.) 
This  perfectly  distinct  species  has  been  much  confused,  there  being  really  consider- 
able material  in  all  the  larger  herbaria.  The  following  specimens  belong  here: 
California: 

Mendocino  County,  Bolander  6463. 

Ukiah,  Mendocino  County,  Davy  ct-  Blasdale  5029. 

Highland  Springs,  Lake  County,  Davy  6648. 

Tassajara  Hot  Springs,  Monterey  County,  Elmer  1^22. 
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California — Continued. 

Stanford  University,  Abrams  1646. 

Without  locality,  Kellogg  d'  Harford  1116.* 

Santa  Cruz,  Anderson  in  1887. 

Santa  Cruz,  Anderaon  in  1888.* 

San  Francisco,  Bolander  1507. 

Oakland,  Bolander ^  June  1,  1866. 

Templeton,  San  Luis  Obispo  County,  Davy  7584. 

Lake  County,  Blankinship  8. 

Marysville  Buttes,  Heller  5562. 
Oregon: 

Eight  Dollar  Mountain,  Josephine  County,  Piper  3512. 
The  specimens  marked  with  an  asterisk  were  cited  by  Doctor  Vasey  under  the  orig- 
inal description  of  Festuca  ambiguay  but  the  real  type  of  that  is  a  very  different  plant. 

Explanation  of  Plate.— Drawn  from  type  specimen  2101  Elmer,  collected  at  Stanford  Univcr- 
«ity,  California.  Plant  one-half  natural  size;  parts  enlarged  five  diameters,  except  the  ovary,  which 
is  enlarged  ten  diameter:). 

30a.  Festuca  elmeri  luxurians  nom.  no  v. 

Fegtuca  jonesii  conferta  Hack.;  Beal,  Grasses  N.  Am.  2:  593.  1896.  The  type  waa 
in  the  herbarium  of  Professor  Scribner,  since  destroyed  by  fire.  A  duplicate  is  in 
the  National  Herbarium.  It  is  from  San  Jos6  Normal  School,  California,  the  collector 
unknown. 

Typical  Fefiuca  elmeri  has  a  very  loose  panicle  and  3  or  4-flowered  spikelets.    The 
subspecies  has  a  rather  close  panicle  and  5  or  6-flowered  spikelets.    The  following 
specimens  are  in  the  National  Herbarium. 
California: 

Stanford  University,  Elmer  2133,  2103. 
Without  locality,  Bolander  6073. 
Without  locality,  Lernmon  4654. 
The  name  conferta  has  been  previously  used  as  Fettuca  arundinacea  conferta  Hack. 
Mon.  Fest.  157.  1882. 

31.  Festuca  ^gantea  (L.)  Vill. 

Bromus  giganteus  L.  Sp.  PI.  1:  77.  1753.     '*  Habitat  in  Europae  sylvis  siccis." 
Festuca  gigantea  Vill.  Hist.  PI.  Dauph.  2:  110.  1787.      Transfers  the  species  to 
Festuca. 
This  European  species  is  sparingly  introduced  in  the  Eastern  States. 

DESCRIPTION. 

Stems  erect,  striate,  glabrous,  3  to  5-jointed,  usually  nearly  concealed  by  the  sheaths, 
60  to  120  cm.  high;  sheaths  smooth  or  somewhat  scabrous;  ligule  very  short,  truncate; 
blades  fiat,  linear-lanceolate,  12  to  40  cm.  long,  5  to  15  mm.  broad,  acute,  prominently 
auriculate  at  base,  dark  green  and  smooth  beneath,  paler  and  slightly  roughened 
above,  very  scabrous  on  the  margins;  panicle  oblong-ovoid,  10  to  40  cm.  long,  at 
length  spreading,  somewhat  drooping;  rays  slender,  mostly  in  twos,  elongate,  very 
scabrous  on  the  angles,  each  pulvillate  at  base;  spikelets  pale  green,  oblong-lanceolate, 
10  to  13  mm.  long,  5  to  9-flowered;  joints  of  therachilla  cylindric,  scabrous;  glumes 
very  acute,  glabrous,  the  lower  1-nerved,  5  to  6  mm  long,  the  upper  3-nerved,  6  to 
7.5  mm.  long,  broadly  hyaline-margined;  lemma  lanceolate,  convex,  5-nerved, 
sparsely  scabrous,  especially  on  the  nerves  above,  7  to  9  mm.  long,  bidentate  at  the 
scarious  apex,  bearing  a  scabrous  awn  more  than  twice  as  long  as  itself;  palea  oblong- 
lanceolate,  acute  or  somewhat  notched  at  the  apex,  the  nerves  scabrous,  the  inflexed 
nicies  half  as  broad  as  the  internerve. 
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32.  Festuca  fratercula  Rnpr. 

Eatuca  fratercula  Rupr.;  Foum.  Mex.  PL  2:  124.  1881. «  Type  collected  on  Mount 
Orizaba,  Mexico,  at  3,500  to  3,580  meters  altitude,  by  Galeotti. 

DESCRIPTION. 

A  looeely  tufted,  glabrous  perennial,  60  to  90  cm.  high;  stem  erect,  slender,  very 
smooth  and  shining,  with  3  nodes;  offshoots  few,  extravaginal,  rather  short;  sheaths 
smooth,  much  shorter  than  the  internodes;  ligule  very  short,  truncate;  blades  thin, 
flat,  spreading,  linear,  10  to  25  cm.  long,  3  to  6  mm.  wide,  quite  smooth,  scabrous  on 
the  marigins,  attenuate-acuminate  to  the  convolute  aj)ex;  panicle  slender  10  to  15 
cm.  long,  flexnous  and  somewhat  nodding;  rays  mostly  solitary,  some  in  pairs, 
very  slender,  scabrous  on  the  angles,  usually  branched  below  the  inidrlle,  the  longest 
10  cm.  long,  ascending,  flower-bearing  in  the  upper  third;  spikelets  oblong,  3  to 
5-flowered,  7  to  12  mm.  long;  glumes  membranous,  green,  the  lower  1 -nerved,  ovate- 
lanceolate,  acute,  1.5  to  2  mm.  long,  scarious-margined,  scabrous  on  the  keel;  the 
upper  oblong,  3-nerved,  subacute,  scarious-margined,  scabrous  on  the  keel;  lemma 
6  to  9  mm.  long,  3-nerved,  or  with  2  additional  faint  intermediate  nerves,  lanceolate, 
keeled  to  the  base,  scabrous,  and  bearing  at  apex  an  awn  0.5  to  2  mm.  long;  palea 
linear-lanceolate,  acute,  scabrous  on  the  nerves,  6  to  6.5  mm.  long,  the  inflexed 
sides  one-third  as  broad  as  the  internerve;  apex  of  ovary  obtuse  or  emarginate  and 
slightly  hairy,  the  stigmas  rather  distant;  lodicules  oblique,  entire  or  laciniate,  as 
long  as  the  ovary  or  shorter. 
The  following  specimens  are  somewhat  doubtfully  referred  to  this  species: 
Arizona  : 

Rincon  Mountains,  NeaUey  177. 
Colorado: 

Pagoea  Peak,  Baker  178,  177,  36,  75,  94. 
Durango,  Tweedy  393a. 

33.  Festuca  subulata  Trin. 

Fentuca  subtUata  Trin.  in  Bong.  Mem.  Acad.  St.  Petersb.  VI.  2:  173.  1832.  Type 
from  the  neighborhood  of  Sitka,  collected  by  Mertens.  Presumably  it  is  in  the  St. 
Petersburg  Academy  of  Science.  We  have  seen  no  authentic  specimen,  but  the 
ample  description  accords  so  well  with  plants  from  near  the  type  locality  that  there 
is  scarcely  room  to  question  the  identity  of  the  species. 

FeMwa  jonegii  Vasey,  Contr.  Nat.  Herb.  1 :  278.  1893.  Type  in  the  National  Herba- 
rium, collected  by  M.  E.  Jones  *'in  southern  Utah,*'  but  Mr.  Jones  notes  that  the 
locality  is  really  in  the  "Wasatch  Mta.,  City  Creek  Canyon,  above  Salt  Lake  City.'* 

We  can  find  no  characters  by  which  F,  jonesii  can  be  kept  distinct  from  F.  mbulaiaf 
even  as  a  subspecies.  The  two  type  specimens  are  from  almost  the  extremes  of  the 
range  of  the  species.  Contrasted  with  the  Alaska  specimens,  the  type  of  F.  jonesii 
has  slightly  narrower  leaves,  and  somewhat  smaller  spikelets,  with  its  florets  closer 
together,  and  the  joints  of  the  rachilla  less  scabrous.  All  manner  of  intergrades 
occur,  however,  and  in  such  numbers  that  no  satisfactory  line  of  separation  can  be 
drawn. 

DESCRIPTION. 

Stems  erect,  obscurely  striate,  retrorsely  scaberulous,  40  to  120  cm.  high,  2  to  4- 
jointed;  sheaths  striate,  nearly  smooth,  elongate  but  shorter  than  the  internodes; 
ligule  scarious,  about  1  mm.  long;  blades  dark  green  above,  paler  beneath,  flat,  thin, 
10  to  30  cm.  long,  3  to  10  mm.  broad,  auriculate  at  base,  usually  sharply  scabrous  on 
^th  faces,  many-nerved,  lax  and  spreading;  panicle  very  loose  and  somewhat  droop- 
ing, 15  to  40  cm.  long;  rays  in  3  to  5  sets,  mostly  in  twos,  all  pulvillate  at  base. 


a  The  orii^iDal  description  is  given  on  p.  46. 
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slender,  flexiious,  angled,  seabrous,  few-branchetl  al)nve  the  middle;  spikelets  pale 
green,  sometimes  purplish-tinged,  oblong-lanceolate.  3  to  5-flowered,  7  to  12  mm. 
long;  joints  of  the  rachilla  cylindric,  usually  curved,  scabrous,  1  to  2  mm.  long; 
glumes  subulate,  glabrous,  the  lower  l-nerve<l,  2  to  3  mm.  long,  the  upper  3-nerved, 
3  to  4  mm.  long,  each  sparsely  scabrous  near  the  apex;  lemma  green,  membranace- 
ous, narrowly  lanceolate,  3-nerved,  somewhat  keeled  for  its  whole  length,  scabrous 
toward  the  apex,  5  to  7  mm.  long,  attenuate  into  a  scabrous  slender  awn,  5  to  20  mm. 
long;  palea  as  long  as  the  lemma  or  slightly  longer,  lanceolate,  acute,  the  inflexed 
sides  one-third  as  broad  as  the  intemerve,  the  nerves  scabrous. 

The  8i)ecies  ranges  from  southeastern  Alaska  to  northern  California,  and  in  the 
Rocky  Mountains  to  Wyoming  and  Utah. 

The  following  collections  are  representative: 

Alaska: 

Foggy  Bay,  Covllle  d'  Kearney  2572. 

Ilowkan,  Krann  120. 

Cape  Fox,  L.  J,  Cole,  July  26,  1899. 
British  Coumbia: 

Queen  Charlotte  Island,  Neircomhe,  July  24,  1897. 

Agassiz,  Macoun  89. 

Chilliwack  Valley,  3/aooim  26113. 
Washington: 

Klickitat  County,  Suksdorf  170. 

Seattle,  /^y>er  938,  957. 

Clallam  County,  Elmer  1918,  1916. 

Blue  Mountains,  Horner  559. 

Clark  Springs,  Spokane  County,  Kreager  38. 
Oregon:    *     . 

Wallowa  Mountains,  Casick  2507. 

Eagle  Creek,  Ctmch  2434. 
California: 

Moulton,  W^arner  Mountains,  Griffitfis  <t*  Hunter  473. 
Idaho: 

Lake  Coiur  d'Alene,  Sandberg,  Heller,  d'  MacDougal  b42, 
Wyomincj: 

Welcome,  Williams  2685. 
Utah: 

Ogden,  Tracy  363. 
Montana: 

Bozeman,  Shear  465. 

Columbia  Falls,  Blankimhip  1042. 

Subgenus  III.  Hesperociiloa  subgen.  nov. 

Perennials,  densely  tufted,  but  producing  occasional  stout  extravaginal  stolons, 
stigmas  elongate,  the  numerous  short  branches  arising  from  all  sides,  simple  or  but 
little  dentate;  ovary  deeply  sulcate  near  the  apex  anteriorly,  sparsely  hispidulous 
above;  carj^opsis  beaked  and  bidentate  at  apex;  hilum  linear. 

84.  Festuca  confinis  Va^ey. 

Poof  kingii  Wats.  Hot.  King.  Explor.  387.  1871.  Type  in  the  National  Herbarium, 
collected  by  Watson  in  the  East  Humboldt  Mountains,  Nevada,  July,  1868,  altitude, 
8,000  feet. 
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FeMucd  confinu  Vaaey,  Bull.  Torr.  Club,  11:  126.  1884.  Type  in  the  National 
Herbarium,  wllected  by  Dr.  George  Vasey  at  Penn  (lulch,  Colorado,  altitude  8,000 
feet. 

Festuca  khigii  Scribner,  U.  S.  Dept.  Agr.  Div.  Agrost.  Bull.  6 :  36. 1897.  Transfers 
Pijaf  kinf^ii  Wats. 

FeMuca  vatsoni  Nash  in  Britt.  Man.  148.  1901.  Prof)OHeH  a  new  name  for  Poaf 
kinffii  W&ii*.  on  account  of  the  older  Festuca  kingiana  End  I. 

DEaCRIPTION. 

Perennial,  pale  green,  usually  densely  tufted,  but  oocAsionally  producing  stout, 
scaly,  extra  vaginal  stolons;  culms  stout,  striate,  glabrous,  40  to  100  cm.  high,  mostly 
2-jointe<l ;  sheaths  smooth,  striate,  about  half  as  long  as  the  internodes;  ligule  scarious, 
ciliate  1  to  7  mm.  long;  blades  firm,  flat,  or  loosely  involute,  coarsely  striate,  acute, 
10  to  80  cm.  long,  3  to  6  mm.  wide;  panicle  narrow,  erect,  8  to  20  cm.  l<mg;  rays 
short,  appressed,  scabrous,  in  6  to  8  st»ts  of  1  to  3  each,  floriferous  nearly  to  the  base; 
spikelet«  rather  turgid,  3  to  5-flowered,  6  to  10  mm.  long;  joints  of  the  rachilla  cylin- 
dric,  1  to  2  mm.  long,  scabrous  on  the  basal  half;  glumes  broadly  lanceolate,  sub- 
scarious,  nearly  smooth,  shining,  the  lower  1-nerved,  3  to  4.5  mm.  long,  the  upper 
3-uerved,  one-half  longer;  lemma  ovate,  acuminate,  convex,  faintly  nerved,  scabrous 
all  over  the  back,  5  to  8  mm.  long;  palea  broadly  lanceolate,  obtuse,  sc^brous-ciliate 
on  the  keels,  shorter  than  the  lemma,  the  inflexed  sides  one-third  as  broad  as  the 
internerve;  ovary  sparsely  hispidulous  at  apex,  the  stigmas  3  or  4  times  as  long. 
(Plate  XV.) 

This  spet'ies  occurs  in  California,  Nevada,  southeastern  Oregon,  T'tah,  Wyoming, 
Montana,  and  Idaho. 

Explanation  of  Plate.— Drawn  from  specimen  collected  on  Stove  Prairie,  Larimer  County, 
Colorado,  by  Osterhout,  June  23,  1897;  plant  one-half  natural  size;  ovary  enlarged  ten  diameters,  the 
other  part.s  five  diameters. 

34a.  Festuca  confinis  rabiosa  subsp.  nov. 

Leaves  narrow,  closely  involute;  lemma  8hort-awne<l. 

Collected  on  a  branch  of  Crazy  Womans  Creek,  Wyoming,  at  2,700  meters  altitude, 
by  Williams  and  Griffiths  (no.  25),  July  3,  1898. 

UNIDENTIFIED   SPECIES. 

Festuca  f  delawartca  (Link)  Kunth,  Rev.  Gram.  1: 129. 1829.  {Poa  delawarica  Link, 
Hort.  Berol.  1:174.  1827.)    Type  from  Delaware.     Evidently  a  Puccinellia. 

Fattuca  glabra  Spreng.  Syst.  1:  353. 1824.  Type  from  *'Long  Island,  Amer.  Bor." 
Probably  a  Puccinellia. 

Festuca  pseudoduriusciUa  Steud.  Syn.  PI.  Gram.  312.  1854.  Based  on  Drummond's 
398  from  Texas.  An  unnamed  variety  of  the  above  is  mentioned,  based  on  Drum- 
mond's 389,  also  from  Texas.  A  specimen  of  the  latter  in  the  Gray  Herbarium  is  Fes- 
tuca obtusa  Spreng.,  but  this  is  not  consistent  with  Sfceudel's  description. 

Festuca  texana  Steud.  Syn.  PI.  Gram.  310.  1854.  Based  on  Drummond's  387  from 
Texas. 

Festuca  tnlliflora  Steud.  Syn.  PI.  Gram.  313. 1854.  Type  from  Labrador.  Probably 
F.  rubra  kitaibeliana  ex  char. 

SPECIES   EXCLUDED. 

Festuca  acutifiora  Bigel.  Fl.  Boat.  37.     =Panicularia  acvliflora, 
Festuca  agrostidea  La  Pylaie,  Mem.  Soc.  Linn.  Par.  4:  421,  nom.  nud. 
Festuca  aquatica  Bosc;  R.  &  S.  Syst.  2:  615,  as  synonym.     =Leptochloa  fascicularis. 
Festuca  bicomis  Schreb. ;  Steud.  Nom.  ed.  2.  1 :  628,  as  synonym.     =Panicularia 
Qcutiflora, 
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Featuca  borecUis  Mert.  A  Koch  in  Rohliug,  Deutschl.  Fl.  ed.  3.  1 :  664.  =  Grapke- 
phorum  arundinaceum, 

Festuca  borealis  Hook.  Fl.  Bor.  Am.  2:  251.     =Graphephorumfe8tucaceum. 

FeMuca  brevifolia  Muhl.  Gram.  167.     =  Triplasis  purpurea. 

Festuca  caroliniana  Steud.  Syn.  PI.  Cirain.  312.     =  Triplasis  purpurea ^  ex  char. 

Festuca  cepacea  Phil.  Linnaea  33:  297.     =MeIica  cepacea  Scribner. 

Festuca  clandestina  Muhl.  Gram.  162.     =Leptochloafasciculans. 

Festuca  decumbens  L.  Sp.  PI.  1 :  75.     =  Triodia  decumhens, 

Festuca  diandra  Michx.  Fl.  Bor.  Am.  1:  67.  pL  10.     =Korycarpus  diandrus  Kuntze. 

Festuca  distans  Kunth,  Rev.  Gram.  1:  129.     =PuccineUia  distans. 

Festuca  distichophylla  Michx.  Fl.  Bor.  Am.  1:67.     =  Distichlis  spicata. 

Festuca  f ascicular is  Lmw.  Tab.  Encycl.  1:  189.     =Leptochloa  fascicularis. 

Festuca  filiformis  hum.  Tab.  Encycl.  1:  191.     =Leptochloa  mucronata. 

Festuca  fluitans  L.  Sp.  PI.  1:  75.     =Paniculariajluitans. 

Festuca  ffrandiflora  Lam.  Tab.  Encycl.  1 :  84.  =Arundinaria  macrosperma  <ide  Steu- 
del,  Nom.  ed.  2.  1:630. 

Festuca  grandiflora  Lam.  Tab.  Encycl.  1:191.     —  Panicularia  acutiftora. 

Festuca  macrostachya  Torr.  &  Gr.  Pac.  R.  Rep.  2*:  177,  nom.  nud.  =Scleropogon 
hrexifoliuSf  staminate  plant,  fide  specimen  in  Herb.  Gray. 

Festuca  muliiflora  Walt.  Fl.  Car.  81.     =Leptochloa  mucronata. 

Festuca  neogaea  Steud.  Syn.  PI.  Gram.  313.  Through  the  kindness  of  Mons.  Ray- 
mond Le  Bey  we  have  received  some  spikelets  of  the  type  of  this  plant  preserved  in 
the  University  of  Caen.  The  species  is  unquestionably  Poa  eininens  Presl  (Poa  glu-- 
maris  Trin.). 

Festuca  nervosa  Hook.  Fl.  Bor.  Am.  2:  251.     —Poa  nervosa. 

Festuca  f  ntUtalliana  Kunth,  Rev.  Gram.  1:  129.     =Puccinellia  airoides. 

Festuca  obtusiflora  Willd.;  Spreng.  Syst.  1:  356.     =  Leptochloa  dubia. 

Festuca  polystachyaWichx.  Fl.  Bor.  Am    1:  66.     =  Leptochloa  fascicularis. 

Festuca  procumbetis  Muh\.  G mm   160.     =  Leptochloa  fasciaUaris. 

Festuca prostrata  Muhl.;  Merrill,  Div.  Agrost.  Circ.  27:  5.     =Lq)tochloafasciculari$^ 

Festuca  purpurea  F.  Newell,  Sel.  PI.  Indust.  Cult.  88.     —Triplasis purpurea. 

Festuca  purpurea  Schreb.;  Steud.  Nom.  ed.  2.  1:  632.     =  Triodia  cuprea. 

Festuca  rigida  (L.)  Kunth,  Rev.  Gram.  1:  129.  1829.     =Scleropoa  rigida. 

Festuca  spxcata  Nutt.  Gen.  1 :  72.     =  Distichlis  spicata  ex  char, 

Festuca  spicata  Pursh,  Fl.  Am.  Sept.  1:  82.     =  Agropyron  divergens  Nees. 

Festuca  triticea  Lam.  Tabl.  Encycl.  1 :  190.     =  Distichlis  spicata. 

Festuca  trilicoides  Lam.;  R.  &  S.  Syst.  2:  596.     =  Distichlis  spicata. 

Festuca  unioloides  Willd.  Enum.  Hort.  Berol.   1:  3.  pi.  S.     =  Bromus  unioloides. 

Festuca  virgata  Lam.  111.   1 :  189.     =  Leptochloa  virgata. 

NOTES  ON  MEXICAN  SPECIES. 

The  Mexican  species  of  Festuca  are  too  poorly  known  and  too  sparsely  represented 
in  our  herbaria  to  permit  of  satisfactory  tn^atinent  at  pre.sent.  The  following  notes 
give  our  present  knowledge  concerning  them: 

Festuca  octofiora  Walt. 

The  following  Mexican  specimens  have  been  examined: 
Guadalupe  Island,  Palmer  657. 
Hanson's  ranch,  Orrutt,  July  9,  1884. 
(iuadalupe  Ranch,  Orrull  1432  in  part 
San  Martin  Island,  Anthony  214. 
Todos  Santos  Island,  Anthony  195. 
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Festuca  octofiora  hirtella  Piper. 


See  page  12. 
See  page  12. 


Festuca  pacifica  Piper. 


Festuca  myuros  L. 


Near  Toluca,  State  of  Mexico,  Rose  d:  Painter  6786. 
Mount  Iztaccihuatl,  Deam  22. 

Festuca  megalura  Nutt. 
See  page  17. 

Festuca  rubra  glaucodea  Piper. 
See  page  22. 

Festuca  cvina  elliptica  (Beal). 

Festuca  amplimma  elliptica  Beal,  Grasses  N.  Am.  2:  603.  1896.  Type  collected  in 
the  Sierra  Madre,  Chihuahua,  by  Pringle  (no.  1438).  Also  collected  in  the  State  of 
Durango,  by  Rose  (no.  2358). 

This  plant  is  closely  allied  to  F.  ovina  arizonica  Hack.,  differing  in  its  broader, 
loosely  involute  leaven,  which  are  st-abrous  above  and  smooth  beneath,  and  perhaps 
in  a  taller  habit.  Some  specimens  of  Pringle^s  1438  are  awnless,  others  are  short- 
awned. 

Festuca  hephaestophila  Nees. 

Festuca  hephaesiophilu  Neep;  Steud.  Syn.  PI.  Gram.  310.  1854.  Type  Hartweg*8  no. 
629  from  Volcan  de  Ajjua,  (iuatemala. 

DESCRIPTION. 

Densely  tufted,  the  underground  portions  of  the  stems  erect  or  decumbent,  densely 
covered  by  the  persisting  brown  scarious  sheaths;  culms  erect,  10  to  40  cm.  high, 
smooth,  2-jointed;  sheaths  of  the  culm  elongated,  extending  halfway  to  the  panicle 
or  more,  smooth,  somewhat  glaucous;  ligule  very  short;  blades  straight  or  curved, 
closely  involute,  firm,  glaucous,  acute  at  apex,  slightly  scabrous  on  the  margins,  2  to 
6  cm.  long;  panicle  purple,  erect,  narrow,  usually  close,  2  to  5,  rarely  8,  cm.  long; 
rays  short,  solitary,  scabrous  on  the  angles,  floriferous  nearly  to  the  base;  spikelets 
3  or  4-flowered,  5  to  6  mm.  long,  somewhat  glaucous;  joints  of  the  rachilla  cylindric- 
clavate,  nearly  smooth,  1  mm.  long;  glumes  uneijual,  smooth  or  scabrous  on  the 
keels,  scarious-margined,  the  lower  subulate-triangular,  1-nerved,  2  to  3  mm.  long, 
the  upper  3-nerved,  rarely  5-nerved,  4  to  4.5  mm.  long;  lemma  firm,  convex,  faintly 
ner\-ed,  ovate-oblong,  acuminate,  smooth,  3  to  5  mm.  long;  palea  oblong,  shorter 
than  the  lemma,  bifid  at  apex,  the  nerves  scabrous;  ovary  glabrous  at  apex. 
The  following  8i)eciuiens  have  been  examined: 

Mount  Orizaba,  Liebrnann  409. 

Mount  Orizaba,  Pringle  8588. 

Nevada  de  Toluca,  Pringle  4221. 

Iztaccihuatl,  Purpus  228. 

Festuca  liebmanxxi  Fourn. 

FeOuca  liebmayini  Fourn.  Mex.  PI.  2:  124.  1881. 

**Folii8  scaberrimis  longissimis  lineari-lanceolatis,  summo  paniculam  superante, 
Ugulabrevifimbriata;  panicularacemosaerecta,  axillisglabris,  radiolisappressisscabris; 
spiculis  4-5-flori8,  flore  terminali  abortivo;  glumis  valde  inaequalibus,  superiore  fere 
12364—06—4 
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duplo  majore  obtusa;  palea  inferiore  5-nervi  apice  potissimain  et  in  mesonervo  promi- 
nente  scabra,  secus  niarginein  erubescente,  apice  longe  mucronata;  palea  superiore 
angusta  breviore  bidentata. 

* 'Absque  loco  (Liebni.  n.  517)." 

This  species  is  unknown  to  us. 

Festuca  tolucenBis  H.  B.  K. 

Festuca  tolurensis  H.  B.  K.,  together  with  ite  supposed  synonyms  F.  muUicuimis 
Steud.,  and  F.  aequlpaleaia  Fourn.,  belong  to  a  group  of  Mexican  species  that  we  are 
unable  to  clear  up  with  the  evidence  and  material  at  hand.  The  group  differs  from 
other  Mexican  species  by  the  leaves  possessing  large  ligulesand  the  palea  being  bifid. 
The  species  are  allie<l  to  F.  thurheri  Vasey,  but  differ  in  the  bifid  palea  and  awned 
lemma. 

The  following  are  the  ori^nal  descriptions: 

Festum  tolucensis  H.  B.  K.  Nov.  Gen.  &  Sp.  1:  153.  1815. 

"F.  culmis,  vaginis  foliisque  scabris,  setaceo-triquetris;  panicula  simplici,  laxa, 
ramis  alternis,  rhachique  scabris;  spiculis  obovato-oblongis,  compressis,  subsexfloris; 
glum  is  paleisque  scabris;  arb^ta  brevi. 

**CVe«c*/  in  moniosiSy  scopulo»iny  aprias  regni  Mexicaniy  inter  Mahuaca  et  Toluca^  ait. 
1S80  hexap.     11  Fioret  Septembri. 

**  Radix  fibrosa.  Culmi  caespitosi,  erecti,  bipedales,  simplices,  striati,  scabriusculi. 
Folia  convoluto-setacea,  triquetra,  apice  subulata,  scabra.  Vaginae  striatae,  carinatae, 
.si»brae.  Ligula  ovata,  obtusa,  glabra.  Panicula  simplex,  laxa,  quadri-  aut  quin- 
(inepollicaris,  ramis  altemis,  adscendenti-patulis,  triquetris,  scabris,  distantibus. 
Rhachis  triquetra,  scabra.  Spiculae  ol)Ovato-oblongae,  quinque-  aut  sexflorae,  flori- 
bus  distantibus.  Glumae  ovato-lanceolatae,  acuminato-subulatae,  carinatae,  purpur- 
ascentes,  scabrae,  inaequales,  inferior  dimidio  brevior  et  angustior,  superior  spicula 
dimidio  brevior.  Paleae  lanceolatae,  purpurasi^entes,  scabrae,  apice  bidentatae, 
inferior  superiore  paullo  longior,  inter  dente.s  breviter  aristata,  superior  bicarinata." 

Festuca  muHieulmis  Steud.  Syn.  PI.  Gram.  310.  1854. 

**Radice  validule  fibrosa,  caespitifera,  caespitibus  constantibus  e  plurimis  culmis 
sterilibus  foliiformi  convolutis  rigidis  basi  vaginatis  et  foliiferis  culmum  fertilem 
(solitarium,  an  semper)  aequantibus;  vaginisstriatis  foliis  brevi  bus  convolutis;  culmi 
floriferi  foliis  inferioribus  sterilibus  similibus,  superioribusplaniusculisangustissimis; 
vaginis  soabriust^ulis;  panicula  simplici  (2-3-pollicari)  laxa;  radiis  solitariis  altemis 
inferioribus  3- superiori bus  uni-spiculatis;  spiculis  ovatis  patulis  laxis  (3 '''''' et  ultra 
longis)  sub-5-floris  glumis  inaequalibus  flosculis  brevioribus;  valvula  inferiore  scabra 
fusco  purpurea  infra  lutescenti-albida  ol>scure  nervosa  simpliciter  acuminata  vel  ex 
apice  brevissime  bidentula  aristulata.  An  F.  tolucensis  H.  B.  var.?  Heller  Hrbr. 
nr.  306.     Mons  Tolucco  Mexico." 

Festuca  aequipaleaia  Fourn.  Mex.  PI.  2:  125.  1881. 

'*Diffena  F.  Tolucensi  foliis  retrorsum  scabris,  paleis  aequalibus,  inferiore  brevi- 
ter mucronata,  superiore  profunde  bifida. 

'*In  monte  Orizabensi,  14,000^  (Liebm.  n.  511,  513)." 

In  the  National  Herbarium  are  two  sheets  of  specimens  from  Fournier,  one  of  no. 
511,  Liebmann,  the  type  of  F.  aequipaleata  Fourn.,  the  other  no.  510,  Liebmann, 
referred  by  Fournier  to  F,  tolucensis  H.  B.  K.  Both  of  these  sheets  are  mixtures, 
each  containing  apparently  two  si)ecies,  representing  in  all  three  species,  or  else 
three  lormsof  one  variable  species.  The  specimens  all  agree  in  having  large  lignles 
awned  lemmas,  and  bidentate  paleae,  but  differ  in  the  form  of  the  panicle,  the  size  of 
the  .'^pikelets,  and  the  shape  of  the  florets.  To.  complicate  matters  still  more  the 
remaining  sheets  examined  all  differ  more  or  less,  while  ivtaining  the  essential  char- 
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aetere  of  tufte<l  habit,  narrow  involute  leaves,  long  ligule,  ami  awued  leninia.    A<l(li- 
tional  material  is  necessary  l)efore  any  satisfactory  conclusion  csm  Ix*  reached. 
Specimene  have  l>een  examined  as  follows: 

Nevada  de  Toluca,  Roue  ct*  Painter  7983. 

Mount  Orizaba,  Seatwi  193,  228. 

Without  locality,  Liehmann  510,  511. 

San  Luis  Potosi,  Parry  tt*  Palmer  924. 

Near  Cima,  Ro»e  d:  Painter  7208. 

Festuca  rosei  sp.  nov. 

Perennial,  tufted;  culms  stout,  over  1  meter  high,  4  or  5-jointed,  smooth  and 
(glabrous;  sheaths  smooth,  those  of  the  lower  internodes  equaling  or  exceeding 
them;  ligule  short,  ciliate;  blades  of  the  numerous  basal  leaves  filiform  and  invo- 
Iute,.8mooth,  30  to  40  cm.  long,  thow*  of  the  culm  stouter;  panicle  narrow,  ere<*t, 
about  20  cm.  long;  rays  in  alx)ut  5  set?,  solitary,  but  nearly  all  with  a  short  basal 
branch,  somewhat  scabrous  on  the  angles;  spikelets  purplish,  somewhat  glaucous, 
oblong,  7  to  9  mm.  long,  3  to  5-fiowered;  joints  of  the  rachilla  nearly  smooth,  cylih- 
<lric;  glumes  unequal,  firm  in  texture,  scabrous  on  the  nerve  above,  the  lower  lanceo- 
late, 1-nerved,  3  to  4  mm.  long,  the  upper  oblong,  3-nerved,  4  to  5  mm.  long;  lemma 
firm  in  texture,  with  a  very  narrow  scarious  margin,  ovate-lanceolate,  acuminate, 
obscurely  glaucous,  0  to  7  mm.  long;  palea  lanceolate,  bidentate,  s<*Abrous  on  tlie 
nerves,  the  inflexed  sides  less  than  half  the  internerve. 

Type  specimen  collected  near  Cima,  State  of  Mexico,  by  ,1.  N.  Rose  and  J.  11. 
Painter  (no.  7210),  Septend)er  19,  1903. 

This  species  is  readily  distinguished  from  any  other  known  to  us  by  its  very  slender 
leaves,  stout  culms,  short  ligules,  and  awnk»Rs  lemmas. 

Festuca  willdenowiana  Schultes. 

Festuca  mexicana  Willd.;  Spreng.  Syst.  1:  356.  1825. 

**F.  panicula  nutante  pauciflora,  ramis  flexuosis,  spiculis  3-floria  strigoso- hispid  is 
aristntis,  foliis  linearibus  angustissimis.     Mexico." 

Fegtucfi  xmUdenowiana  Schultes,  Mant.  3:  (550.  1825.  Changes  name  of  above,  owing 
to  the  older  Festuca  mericana  R.  &  S.  Syst.  2:  732.  1817. 

Fournier,  followed  by  Hemsley,  refers  to  this  species  a  sjiecnmen  collecteil  by 
Schaffner  without  locality. 

We  have  seen  no  authentic  material  of  this  species,  but  we  would  refer  to  it  with 
little  doubt  the  following  specimens:  Seaton  227  B,  collected  on  Mount  Orizaba, 
4,200  meters  altitude,  August  7,  1891,  and  Pringle  4484,  Sierra  de  las  Cruces,  State  of 
Mexico,  August  12, 1893.  The  former  specimen  is  the  type  of  FvMuca  rubra  paud flora 
Scribner.a 

DEHCRIPTION. 

A  tufted  perennial;  culms  slender,  erect,  smooth  and  shining,  3-jointed,  about 
60  cm.  high;  sheaths  striate,  glabrous,  shorter  than  the  internodes;  ligule  nearly 
obsolete;  blades  narrow,  pale  green,  rather  soft,  very  smooth,  loosely  involute,  10 
to  45  cm.  long,  acute  at  the  apex;  panicle  narrow,  10  to  15  cm.  long,  nodding;  rays 
slender,  solitary,  ascending,  in  about  3  sets,  scabrous  on  the  angles,  pulvillate  at 
base;  spikelets  pale  green  or  somewhat  purplish,  lanceolate,  3  or  4-flowered,  8  to  10 
mm.  long;  joints  of  the  rachilla  cylindric,  scabrous,  1  to  1.5  mm.  long;  glumes  gla- 
brous, unequal,  the  lower  subulate-lanceolate,  l-nerve<l,  2  to  3  mm.  long,  the  ui)per 


«Proc.  Am.  Acml.  28:  123.  1893. 
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3-nerved,  4  mm.  long;  lemma  lanceolate,  plainly  5-nerved,  convex,  the  whole  back 
appressed-scabrous  or  nearly  hirtellous,  about  7  ram.  long,  acuminate  or  often  short- 
awned;  palea  linear- lanceolate,  cleft  at  apex,  about  equaling  the  lemma,  the  nerves 
scabrous,  the  inflexed  sides  half  as  broad  as  the  internerve. 

Festuca  fraterciila  Rvpr. 

FeatHca fralerciila  Rupr.;  Foum.  Mex.  PI.  2:  124.  1881. 

**Culmo  fere  tripedali  scabro;  foliis  3 ''^^  latis,  retrorsum  scabris,  longis,  planis, 
apice  longe  convolutis;  ligula  brevissima;  panicula  libera  effusa  fere  pedali  folium 
^;ummum  longe  superante,  radiis  geminis  divaricatis  inaequalibus  parce  divisis; 
spiculis  3-floris  cum  terminali  quarto  abortivo;  glumis  inaequalibus  acutis,  floribus 
teretibus  remotis,  palea  inferiore  acuta  potissimum  in  floribus  summis  breviter 
mucronata,  glabra;  squamulis  lanceolatis  ovarium  aequantibus. 

"  In  humidis  inter  Pinos  montis  Orizabensis,  11-12000  '  (Gal.  n.  5778) ;  Cumbre  de 
Esiepay  augusto  (Liebm. )  " 

We  have  seen  no  Mexican  specimens  of  this  species,  but  have  referred  to  it  several 
collections  from  the  United  States. « 

Festuca  amplissima  Rupr. 

Festuca  amplissima  Rupr.;  Foum.  Mex.  PI.  2:  125.  1881. 

Type  collected  by  Galeotti,  **  Secus  rivulos  pr.  Vaqueria  del  Jacal  in  monte  Oriza- 
bensi,"  3.225  meters. 

DESCRIPTION. 

Culms  stout,  1  to  1.5  meters  high,  smooth  or  scabridulous,  firm,  4  or  5-jointed; 
sheaths  glabrous,  striate  above,  shorter  than  the  internodes,  the  lowermost  becoming 
fibrous  when  old;  ligule  very  short,  truncate;  blades  flat  or  loosely  ih volute,  6  to  12 
mm.  broad,  30  to  50  cm.  long,  slightly  scabrous  on  each  side;  panicle  30  to  50  cm. 
long,  erect,  diffuse;  rays  in  about  8  sets  of  2  or  3  each,  scabrous,  branched;  spikelets 
green  or  purplish,  long-stalked,  oblong-elliptic,  flattened,  5  to  9-flowered,  9  to  13 
mm.  long;  joints  of  the  rachilla  scabrous,  about  1  mm.  long;  glumes  unequal,  gla- 
brous, the  lower  1-nerved,  3  to  3.5  mm.  long,  the  upper  broader,  3-nerved,  5  to 
6  mm.  long;  lemma  6  to  7  mm.  long,  lanceolate,  finely  scabrous,  subcarinate,  the 
nerves  rather  prominent,  acute;  palea  acute,  a  little  shorter  than  the  lemma,  the 
nerves  scabrous,  the  inflexed  sides  about  half  the  width  of  the  internerve. 
Readily  recognized  by  its  stout  habit  and  ample  floribund  panicle. 
The  followmg  specimens  have  been  examined: 

Sierra  de  Ajusco,  Pringle  9555. 

Sierra  de  San  Felipe,  C.  L,  Smith  924. 

Mount  Zempoaltepec,  Nelson  648. 

Mountains  near  Patzcuaro,  Pringle  3945. 

Mount  Orizaba,  Luhmann  (ex  Fournier). 

Desierto  Viejo,  Bourgeau  1307  (ex  Fournier). 

Festuca  Uvida  (H.  B.  K.)  Willd. 

Bromiis  Hiidus  H.  B.  K.  Nov.  Gen.  &  Sp.  1:  150.  pi.  689.  1815.  "Crescit  in  alta 
planitie  Tolucana,  alt.  1380  hexap." 

Schedonorus  Imdus  R.  &  S.  Syst.  2:  707.  1817. 

Festuca  Uvida  Willd.  in  Spreng.  Syst.  1 :  258.  1825. 

Ilelleria  Uvida  Fourn.  Mex.  PI.  2:  129.  1881.  All  of  these  are  based  on  Bromus 
liridus  H.  B.  K. 

Festuca  grandiflora  Steud.  Syn.  PI.  Gram.  311.  1854.  Based  on  Heller's  315  from 
Volcano  de  Toluca. 


«See  p.  39  above. 

Digitized  by  LjOOQIC 


PIPER — NORTH    AMERICAN    SPECIES    OF    FE8TUCA.  47 

DEHCRIPnoN. 

Densely  tufted;  culms  smooth,  10  to  20  cm.  high,  nearly  coveretl  by  the  overlap- 
ping sheaths;  aheaths  smooth,  about  6  to  each  culm;  ligule  truncate,  scarious,  0.5  mm. 
long;  blades  closely  involute,  very  smooth,  erect,  5  to  8  cm.  long;  panicle  consisting 
of  few  to  several  (2  to  15)  large  purple  spikelets;  spikelets  10  to  14  mm.  long,  2  to 
4-flowered;  joints  of  the  rachiila  hispidulous,  1  to  1.5  mm.  long;  glumes  8ul)equal, 
lanceolate,  smooth  or  minutely  scabrous,  10  to  15  mm.  long,  nearly  eipialing  the 
spikelet;  lemma  minutely  "scabrous,  elliptic-lanceolate,  8  to  10  mm.  long,  l>earing  a 
short,  straight  awn;  palea  shorter  than  the  lemma,  bidentate  at  apex,  scabrous  <m 
the  nerves,  the  infiexed  sides  half  as  broad  as  the  interiierve. 

A  very  peculiar  species  upon  which  Foumier  founde<l  the  genus  Helleria,  which, 
however,  seems  not  distinct  enough  from  Festuca.     The  species  was  poorly  figuretl 
by  H.  B.  K.,  but  has  been  finely  plated  by  Hemsley.'' 
The  following  specimens  have  been  examineil : 

Crater  of  Nevado  de  Toluca,  Pr'mgle  4304,  Rose  d*  Painter  8017. 

Iztaccihuatl,  Purpus  27. 

Perote,  Nehmi  45. 

Volcano  Toluca,  Nelson  3. 

Mount  Orizaba,  Liebmann. 

Festuca  procera  H,  B.  K. 

Festuca  procera  H.  B.  K.  Nov.  (xen.  &  Sp.  1:  154.  1815.  "Crescit  locis  alsis,  sub- 
frigidi£  regni  Quitensis  prope  Chillo,  San  Antonio  de  Lulumbamba  et  Lloa,  inter 
alt.  1280  et  1470  hexap." 

Diplachne  procera  Spreng.  Syst.  1:  ;^51.  1825.  "Quito."  Festnca  orffyalisWWX^. 
in  herbarium  and  F,  jyrocera  Humb.  are  cited  as  synonyms. 

Festuca  orgyalis  Willd.;  Fourn.  Mex.  PI.  2:  124.  1886.  Based  <m  DipUirhne  jtro- 
cera  Spreng. 

Foumier  cites  as  a  Mexican  8j>ecimen  B<wplan<rs  no.  2285  in  Herbarium  Mus.  Par. 
'*ab9que  loco,  e  Nova-Hispania,"  and  further  remarks  that  it  differs  from  F.  procera 
H.  B.  K.  especially  in  its  smooth  culm,  implying  that  F.  orgtjalU  is  distinct  from  that. 
Hemsley  cites  F.  orgyalis  as  from  South  Mexico — on  the  authority  of  Humboldt  and 
Bonpland.  But  F,  orggaUs  is  founded  on  the  name  Diplachne  proctra  Spreng.  and 
on  nothing  else;  and  this  in  turn  seems  clearly  founded  on  Festuca  procera  H.  B.  K., 
notwithstanding  that  Sprengel  says  "culmo  procero  glabro,"  while  H.  B.  K.  have  it 
'*culmo  scabro."  The  literary  evidence  indicates  that  the  supposed  Mexican  speci- 
men of  Bonpland  is  probably  some  of  the  original  material  of  FeMuca  procera.  The 
species  is  unknown  to  us. 

Festuca  xnirabilis  sp.  no  v. 

Densely  tufted;  culms  very  stout,  1  to  2  meters  high,  4-jointe<l,  cylindric,  smooth, 
faintly  striate;  sheaths  striate,  scabrous,  mostly  shorter  than  the  intemodes;  blades 
pale-green,  firm,  mostly  folded,  3  to  5  mm.  broad,  striate  and  scabrous  on  both  sides, 
50  to  80  cm.  in  length,  long-attenuate  to  the  apex;  ligule  scarious,  truncate,  short 
on  the  basal  leaves,  4  to  5  mm.  long  on  the  culm  leaves;  panicle  20  to  30  cm. 
long,  rather  loose,  usually  secund,  somewhat  drooping,  equaled  or  overtopped  by 
the  uppermost  leaf;  axis  smooth  below,  scabrous  above;  rays  in  about  seven  series, 
usually  in  twos,  slender,  scabrous,  simple  or  with  but  few  branches,  spikelet-bearing 
at  the  tips;  spikelets  yellowish-green,  strongly  flattened,  5  to  7-flowered,  1.5  to  2  cm. 
long;  joints  of  the  rachiila  cylindric,  1  to  2  mm,  long,  strongly  8cabn)Us-hirtellouH; 
glumes  subulate,  the  lower  1-nerved,  7  mm.  long,  the  upper  3-nerve<l,  10  mm.  long; 


flBiol.  Centr.  Am.  Bot.  3:  528.  pL  10^  b. 
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lemma  sparsely  scabrohirtellous  all  over,  the  lower  12  to  15  mm.  long,  firm,  green, 
strongly  keeled  nearly  to  the  base,  biti<i  at  apex,  and  bearing  a  scabrous  awn  3  to  4 
mm.  long;  callus  prominent,  smooth;  palea  lanceolate,  sparsely  hirtellous,  bifid  at 
apex,  equaling  or  a  little  exceeding  the  leumia,  the  inflexed  sides  half  as  broad  as 
the  internerve;  stamens  yellow,  linear,  5  mm.  long;  ovary  smooth. 

Ck)llected  at  Alvarez,  about  2,700  meters  altitude,  State  of  San  Luis  Potosi,  Mexico, 
by  Dr.  Edwa>d  Palmer,  July,  1904. 

This  remarkable  species  in  larger  and  coarser  than  any  other  native  North  Ameri- 
can or  Mexican  species. 

The  following  notes  have  been  contributed  ))y  the  discoverer,  Dr.  Edward  Palmer: 

*' This  grass  is  called  'zacate  yerba,*  and  causes  concern  to  owners  of  domestic 
animals.  It  grows  in  low,  rich  lands  in  large  bunches  3  to  4  feet  high,  and  has  a 
yellowish  cast.  Domestic  animals  once  injured  by  eating  this  grass,  and  having 
recovered,  are  said  to  avoid  it  afterwards.  Three  jackasses  were  poisoned  by  it  at 
the  time  of  my  visit  to  Alvarez,  They  quickly  became  dizzy  and  helpless.  Doses 
of  oil  and  beans  were  promptly  administered,  which  relieved  two,  but  the  third 
died.  The  animal  which  die<l  had  been  on  the  place  for  a  long  time.  It  is  com- 
monly supposed  that  only  animals  new  to  the  country  eat  this  grass.  It  is  probable 
that  if  the  beans  had  been  pounded  fine  before  administering,  a  more  rapid  action 
would  have  resulted:  There  was  so  much  good  grass  this  year  that  it  was  not  neces- 
sity that  drove  the  animals  to  eat  this  rough,  rasp-leaved  plant.  It  is  a  question 
whether  death  resulted  from  some  poisonous  quality  or  from  mechanical  injury  to 
the  stomach  caused  by  the  rough  leaves." 

MEXICAN    SPECIES   EXCLUDED. 

FesiucafnscicularisLsLm.  Tabl.  Encyc.  1:  189.     =Leptochloa/asciculori8Gr&y. 
Festuca  foumieriaiia  Hemsl.  Biol.  Cent.  Am.  3:  581.     =  Gouinta  polygama  Foum. 
Festuca  mexicana  R.  &  S.  Syst.  2:  732.     =  Brachypodium  rnexicanum  Link. 
Fesliica  obtusijfora  Willd;  Spreng.  Syst.  1:  356.     =Leptochloa  dubia  Nees. 
Festuca  pendulina  Sieud.  Sysi.  1:  356.     =  Bromus  penduHnwt  Sees^. 
Festuca pilosa  Willd;  Spreng.  Syst.  1:  356.     =  Megastachya panamensis  Pre^l. 
Festuca  stabra  Lag.  Gren.  et  Sp.  4,     =  Brachypodium  mericanum  Link. 
Festuca  virgata  Lam.  111.  1 :  189.     =  LeptochJoa  virgata  Beauv. 
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Paife. 


AjfTopyron  divergens 

.1  mphigrtie* 

Anindinaria  macrcNiperma . 

Atropi* 

Blupgrass,  English  . 


42 

4 

42 

5 

6 

Bracbypodium  mexicanum 48 

BromoH  arvensis 

asper  

erectus  

fffnirulatu* 

ffiganteiis 

inmuMtug 

UgusHcuf 

liridHS 

pendulinus 

flecalinuR 

»fcunfitu 

flteiilis 

unioloideti 

Bucetum 

etatiuf 

ffiffantfiim 

loliaceum 

pratentf 

Bunch  gnuQt,  Arizona 

blue 

CatteUia 

tubcrculata 


2 

2 

2 

4 

38 

4 

4 

4 

48 

1 

23 

2 

42 

3 

3 

3 

3 

3 

6 

6.28 

4 

4 

Oatapodium 3, 5 

Chloammia 3 

Ctenopsis 4 

peetineUa 4 

Cutandia 5 

Cynotunu  dnrus 2 

DaHola 3 

eUioUa 3,19 

Dtmnazeria 3 

Simla 3  I 

JHplachne  procfra 47 

rigetceM 29 

Di^tichlis  spicata 42 

DuinmomUchxiM 4  ' 

ritiatus "4  j 

m!/nro8 4  j 

grturoidcs 4   : 

ittbuniglumis 4 

Drymonaetes 4 

Enfestuca,  subgenus 9,40 

Fwcne,  red 6 

sheep 6 

tall 6  , 
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Festuca H 

acutifiora 41 

aequipaleata 44 

agrostidea 41 

altcuca 6, 7, 81 

ar.Aiffiin 36. 38 

amrricana S3 

amethystina 2, 2() 

amethyttina  asperrima 27 

ampllHsima 46 

aquatica 41 

armaria 23 

aristulata 82 

parish! '  88 

arizonica 29 

amndiiuicea 34 

anindinacea  conferta 38 

asperrivMi 27 

haUicn '23 

barbaia 23 

bicomiM 41 

borealis 42 

brachuphylla 27 

brni/olia. 27.42 

bromoides 3, 4, 1 8 

califomicn 32 

cumprstris 32 

capiUaia 27 

earoiiniana 42 

carpathica 4 

reparra 42 

ciliata 4 

cUmdextina 42 

confiniM 7, 40 

rabiosa 41 

confusa 18 

cristata 2 

dasyclada 7, 87 

decumbrna  . . , 2, 42 

delaicarica 41 

dentictUata 86 

diandra 42 

distarut 42 

diMichophyOa 42 

dumrtorum 2:i 

duriusnUa 2. 27 

subt'illosa 23 

eastwoodac 16 

elatior 2,3,6.7,88 

arundinacea 7, 84 

pratensin 6, 7 
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Festuca— Continued.  Page. 

elmerl 87 

luxurians 88 

eriolepia 18 

/ancictUaris 42, 48 

featucoides 33 

ftl\formis 42 

fiuUans 2,3,42 

foumieriana 48 

fratercula 89,46 

gigantea 2,3,4,88 

glabra 41 

Klaucesceiis 22 

glaucescens 22 

gmrilcnia 11 

grncillimn 1 30 

gratidiflom 42, 46 

gray  i 14 

hephae^tophila 48 

ballli 7,81 

howellli 80 

idahomgis 28 

johnsoni 85 

jonesii 7, 24, 39 

con/erta 38 

kalmiiaristidatuit 32 

klngiana 41 

kingii 7,41 

kitaibeliana 23 

lachenalli 3 

lanuginosa 23 

liebmaiini 48 

livida 4,46 

loliacca 3 

macrostachys 42 

maritima 2, 4 

megalura 17,48 

mericana 45, 48 

mlcrost*w;h ys 7, 16 

cUiala 13 

mirabills 47 

monandra 3, 19 

multiculmis 44 

muUiJlora '22, 42 

muralig 17 

myuros 2, 3, 4, 7, 16 
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PREFACE. 

This  paper  by  Dr.  Edward  L.  Greene,  Associate  in  Botany,  United 
States  National  Museum,  is  the  result  of  an  exhaustive  study  of  the 
western  species  of  Ptelea.  He  finds  that  this  genus  instead  of  being 
composed  of  only  a  few  species  is  a  very  large  one,  and  describes  69 
species,  of  which  55  are  new.  His  work  is  based  chiefly  on  the  large 
series  of  specimens  in  the  National  Herbarium,  in  his  own  collection 
now  deposited  here,  and  in  Capt.  John  Donnell  Smith's,  eventually  to 
come  here,  together  with  the  collections  of  the  late  C.  C.  Parry  and 
that  of  the  California  Academy  of  Sciences. 

The  types  are  chiefly  in  the  National  Herbarium,  and  unless  other- 
wise indicated  are  to  be  understood  as  belonging  here. 

J.  N.  Rose, 

Associate  Curator, 
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THE  GENUS  PTELEA  IN  THE  WESTERN  AND  SOUTH- 
WESTERN UNITED  STATES  AND  MEXICO. 


By  Edward  L.  Grbbne. 


IHTEODUCTIOH. 

This  genus,  in  so  far  as  known  exclusively  North  American,  and  in 
my  view  of  it  somewhat  anomalous  and  of  not  very  certain  affinity,  has 
been  long  in  need  of  taxonomic  investigation.  In  the  days  of  George 
Bentham  and  Asa  Gray  it  was  received  as  consisting  of  about  five 
species;  one  of  them  supposed  to  range  all  the  way  from  New  England 
and  Canada  to  the  sources  of  the  Mississippi,  thence  southward  over 
the  whole  country'  even  to  the  shores  of  the  Gulf  of  Mexico.  A 
second  Ptelea  was  recognized  as  local  in  Florida,  while  to  all  those 
empires  of  territory  lying  westward  between  the  Mississippi  Biver 
and  the  Pacific  Ocean  and  including  the  whole  of  Mexico  were  credited 
three  species — all  recognized  as  typically  Mexican,  but  believed  to 
include  all  the  Ptelea  of  Texas,  of  California,  and  of  all  the  vast 
regions  lying  between  those  States.  It  is,  indeed,  less  than  ten  years 
since  it  was  given  out  that  we  have  in  all  North  America  north  of 
Mexico  only  two  sixjcies  and  two  varieties  of  Ptelea. *• 

But  in  this  first  decade  of  the  twentieth  century  everyone  will  rec- 
ognize that  such  a  range  as  has  been  accorded  to  Bentham's  middle 
Mexican  I\  angmtifolia  is  impossible — at  least,  to  any  mind  having  an 
understanding  of  all  those  extremes  of  diversity  as  to  soil,  climate, 
altitude,  and  other  potently  influential  conditions  which  exist  between 
southern  Mexico  and  such  regions  as  Texas  and  Oklahoma  on  the  one 
hand  and  Arizona  and  northern  California  on  the  other. 

It  was  long  since  due  that  the  investigation  of  this  genus  as  existing 
in  the  West  and  Southwest  should  be  taken  in  hand.  The  center 
of  distribution  for  Ptelea  lies  somewhere  in  that  direction.  The 
uncounted  canyons  cutting  into  the  great  Mexican  plateau,  so  rich  in 
species  of  many  another  genus,  abound  in  Pteleas,  and  so  do  Mexican 
mountains  everywhere.     The  like  is  as  true  of  perhaps  a  hundred 

fl  Synoptical  Flora  of  North  America,  volume  1,  part  1,  pp.  372,  373.     1897. 
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isolated  mountain  ranges  of  less  extent  rising  up  out  of  the  midst  of 
west  Texan,  New  Mexican,  and  Arizonian  deserts,  which  might  be 
even  more  prolific  of  Ptelea  species.  The  Grand  Canyon  of  the  Colo- 
rado and  its  tributary  gorges  seem  to  abound  in  them,  all  hitherto 
undescribed;  and  the  same  is  true  in  respect  to  other  extensive  dis- 
tricts, all  quite  different  one  from  another,  in  Utah,  New  Mexico, 
Colorado,  and  California. 

The  distributions  of  Mexican  plant  specimens,  so  copiously  made  by 
Mr.  Pringle  and  by  Dr.  E.  Palmer  during  forty  years  past,  include 
no  small  number  of  Pteleas,  all  of  which,  until  within  the  last  year, 
have  been  sent  forth  without  any  critical  examination  at  all  under  the 
one  convenient  name  of  P.  angxistifolia^  while  of  that  species  itself 
neither  of  the  noted  explorers  and  collectors  named  appears  ever  to 
have  obtained  a  specimen. 

At  different  times  within  the  last  twenty-five  years  the  present 
writer  has  gathered  in  several  parts  of  New  Mexico,  Arizona,  and 
California  members  of  this  genus  which  he  was  never  able  to  identify, 
and  which  are  herein  first  described. 

At  the  National  Herbarium  there  is  special  wealth  of  material  in 
this  as  in  many  another  genus,  which  has  been  procured,  as  it  were,  by 
special  agents  who  have  gone  into  many  a  remote  and  obscure  cor- 
ner of  the  West  and  brought  back  plant  specimens  of  great  value. 
By  wise  prevision  of  the  curators  in  botany,  Mr.  Coville  and  Dr. 
Rose,  the  collecting  of  plants — at  least  one  set — has  been  for  years 
enjoined  upon  field  parties  going  from  the  Department  of  Agricul- 
ture, the  Geological  Survey,  the  Bureau  of  Fisheries,  etc.,  to  the 
interior  of  the  remoter  territories;  and  as  a  result  of  such  work  our 
plant  collection  is  rich  beyond  comparison  in  plants  collected  by  this 
means,  which  are  to  be  found  in  no  other  herbarium,  whether  of  our 
own  country  or  any  other. 

To  the  gieat  wealth  of  specimens  thus  gathered  here,  1  have  been 
able  to  add,  by  courteous  loan,  the  Ptelea  specimens  from  the  her- 
barium of  Capt.  John  Donnell  Smith,  of  Baltimore,  those  belonging 
to  the  Parry  Herbarium  from  the  Iowa  State  College,  and  those  of 
the  California  Academy  at  San  Francisco,  m  which  also  occur  the 
types  of  several  new  species.  All  of  these  last,  received  much  more 
than  a  3'ear  since,  now  by  virtue  of  my  prolonged  retention  of  them 
have  escaped  the  sad  fate  that  befell  almost  the  whole  of  that  priceless 
herbarium  in  the  recent  earthquake  and  fire. 

In  the  earliest  hours  devoted  to  close  inspection  and  comparison,  it 
became  manifest  that  the  real  characters  for  species  in  Ptelea  had 
never  yet  been  indicated  or  apprehended.  In  other  genem  of  woody 
growths,  the  oaks,  for  example,  he  who  would  distinguish  and  arrange 
the  species  could  do  nothing  were  he  to  leave  unnoticed  and  unnoted 
the  color  and  other  characteristics  of  their  trunks,  their  branches,  and 
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their  twigs  of  one  year's  growth;  and  of  actually  supreme  taxonomic 
importance  in  the  case  of  the  oaks  are  the  color,  texture,  duration, 
marginal  indentation,  and  pubescence  of  the  leaves.  Not  even  the 
characteristics  of  the  acorns  are  found  to  be  of  equal  weight  with  the 
mere  hue  and  texture  of  foliage  in  the  classification  of  the  oaks.  And 
all  this  I  find  true  in  regard  to  Ptelea,  and  even  more;  for  the  charac- 
teristics of  twigs  of  one  season's  growth  in  this  genus,  their  colors, 
kinds,  and  degrees  of  pubescence,  evenness  and  unevenness  of  sur- 
face, etc.,  are  many  times  more  diverse  than  they  are  in  any  oaks; 
and  both  those  sets  of  characters — those  furnished  by  the  twigs  and 
those  presented  by  color  and  texture  of  foliage — either  set  indispen- 
sable to  any  natural  arrangement  of  Ptelea  species,  are  here  for  the 
first  time  brought  to  notice.  The  chaos  that  has  reigned  hitherto  in 
respect  to  Ptelea  of  the  farther  West  and  Southwest  has  held  sway 
because  it  has  not  been  seen  that,  in  the  species  of  one  region,  the 
twigs  are  chestnut-brown  and  velvety  in  one  set,  chestnut-brown  and 
smooth  and  shining  in  another  set;  while  in  another  and  remoter  dis- 
trict all  the  species  have  cinnamon-red  warty  twigs;  and  in  a  third 
group  the  twigs  in  all  the  species  are  either  yellowish  or  straw-colored 
or  nearly  white  and  in  almost  all  smooth  and  shining.  1  say  with  con- 
fidence that  these  marked  diversities  which  even  the  dead  and  dry 
herbarium  specimens  exhibit  can  not  have  been  looked  at;  for  no 
botanist  would  pretend  that  one  species  of  shrub  or  tree  could  so  vary 
in  respect  to  the  bark  of  its  twigs  and  branches. 

The  fruits  in  this  genus  are  also  found  to  present  a  considerable 
array  of  characters  available  for  specific  diagnosis,  and  also  even  for 
the  grouping  of  the  species;  and  some  new  descriptive  terms  have 
seemed  to  be  called  for  in  connection  with  them.  The  bod}*^  of  the 
samara,  while  in  the  broad,  thin- leaved  species  it  is  thin  and  rather 
flat  as  well  as  small  in  proportion  to  the  wing,  is  by  comparison  large 
and  double-convex  as  well  as  more  narrowly  winged  in  the  species 
that  have  a  thick  and  subcoriaceous  foliage.  This  seed-bearing  body 
is  in  some  marked  by  rather  closely  parallel  transverse  ridges,  with 
lines  of  gland  dots  running  between  them,  or  else  the  ridges  are  irreg- 
ularly broken  and  run  into  a  reticulation,  with  one  or  more  dots  in  the 
middle  of  each  mesh.  In  either  instance  the  ridges  may,  at  the  edge 
of  the  body  or  a  little  beyond  it,  unite  to  form  a  wall  more  or  less 
definitely  surrounding  the  body — which  wall  1  denominate  the  circum- 
vallation — or  they  may  pass  directly  into  the  reticulation  of  the  wing 
itself,  leaving  the  body  without  circumvallation. 

In  the  Californian  group  of  species  the  ridges  of  the  body  of  the 
fruit  are  mostly  faint  or  obsolete,  in  which  case  the  gland  dots  are 
multiplied  and  very  conspicuous,  in  the  Lower  Californian  nearly  or 
quite  wmgless  species  rising  into  a  prominent  tuberculation.  Again, 
and  with  respect  to  its  proximity  to  either  the  base  or  the  summit  of 
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its  winged  margin,  the  seed-bearing  body  is  central  in  some  and  vari- 
ously eccentric  in  perhaps  the  greater  number.  This  body  of  the 
fruit,  in  its  germinal  stage  in  the  flower — that  is,  as  an  ovary — is 
raised  on  a  gynophore  or  stipe,  which  stipe,  lengthening  afterwards 
with  the  growth  of  the  wing  in  which  it  is  merged,  yet  appears  on  the 
surface  of  the  wing  below  the  body,  just  as  the  lengthened  style  is 
manifest  as  a  line  running  along  the  surface  of  the  wing  above  the 
body.  I  have  expressed  the  centricity  of  the  body  by  the  phiuse, 
''style  and  stipe  equal,"  its  eccentricity  in  the  direction  of  the  base  by 
''style  longer  than  the  stipe,"  its  nearer  approach  to  summit — a  rare 
condition — by  ''style  shorter  than  the  stipe." 

Each  one  of  the  three  natural  groups  of  Ptelea  here  outlined  has  its 
own  geographical  limits,  and  nothing  in  this  study  has  more  deeply 
interested  the  investigator  than  the  geographic  distribution  of  the 
groups. 

The  principal  one  of  the  three — that  is,  the  group  richest  in  species 
and  of  most  extended  and  varied  range,  the  group  with  chestnut-brown 
twigs  and  prevailingly  glaucescent  or  bluish-green  foliage — is  dis- 
persed throughout  at  least  middle  and  northern  Mexico,  as  well  as 
adjacent  southern  Arizona,  New  Mexico,  and  Texas,  thence  northward 
along  the  Mississippi  to  the  Great  Lakes,  and  everywhere  eastward  to 
the  Atlantic. 

A  second  group,  that  with  twigs  almost  white  and  foliage  yellow 
green,  forms  a  belt  which  runs  eastward  from  northwestern  Arizona 
along  the  Grand  Canyon  of  the  Colorado,  there  and  in  southern  Utah 
forming  a  curious  sort  of  boundary  to  the  distribution  of  Ptelea  north- 
ward in  that  part  of  the  country,  the  belt  reaching  its  eastern  limit  in 
the  canyon  of  the  Arkansas  in  southern  Colorado,  from  which  point, 
and  still  as  a  narrow  belt,  it  runs  down  the  Rio  Grande  to  the  neigh- 
borhood of  El  Paso,  Texas  ;  the  belt  in  this  part  of  its  course  not  limit- 
ing but  intersecting  the  great  main  division  of  the  genus. 

The  third  group,  that  with  cinnamon-colored  twigs,  a  quite  peculiar 
hue  and  venation  of  foliage,  and  narrow-winged  or  even  wingless 
samaras,  extends  in  also  a  narrow  belt,  running  northward  and  south- 
ward west  of  the  crest  of  the  Sierra  Nevada,  between  northern  Cali- 
fornia and  at  least  the  middle  of  the  Lower  California  peninsula. 

Of  the  fifty-nine  species  here  defined,  not  quite  all  are  new,  two  or 
three  of  them  having  been  indicated  somewhat  recenth^  by  Dr.  Small 
and  Mr.  Heller,  these  belonging  to  the  Texan  district. 

Among  the  new  ones  are  several  of  very  recent  detection  in  Mexico, 
having  come  to  hand  only  after  this  paper  was  nearing  completion. 
One  of  these  was  distributed  by  Mr.  Pringle  under  the  name  Dr. 
Rose  had  assigned  it.  The  others  Dr.  Rose  had  himself  collected 
and  determined  to  be  new.  He  has  chosen  that  these  should  all  be 
incorporated  into  this  monograph,  rather  than  give  them  separate 
place  among  his  own  miscellanies  of  Mexican  botany. 
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SYNOPSIS  OF  THE  SPECIES. 

TWIGS  when    not  velvety-hoary  either  chestnut-colored  or 
darker,  never  whitish  or  atraw-colored. 
Upper  pace  of  foliage  more  or  less  definitely  bluish-green 
or  glaucescent,  never  clear  bright  green. 

Leaves  in  maturity  thin,  or  thinnish,  never  hard  and 
subcoriaceous;  samaras  in  all  these  very  large,  thin 
and  plane,  the  wing  ample,  the  body  small  in  pro- 
portion. 

Leaflets  daric,  scarcely  bluish-green,  not  glaucous, 
only  lighter  beneath,  giabroiiB,  odd  one  obovate 
to  long-ovate,  9  cm.  long;  samaras  suborbicular, 
2  cm.  long,  nearly  as  wide.  1.  P.  aquilina. 

Leaflets  definitely  blue-green  on  both  faces,  nearly 
glabrous,  odd  one  ovate,  5  cm.  long;  samaras 
suborbicular,  retuse  at  base,  obcordate  at  sum- 
mit. 2.  P.  idophyUa, 

Leaflets  dull  with  pubescence  above,  even  more  so 
beneath;  odd  one  broadly  obovate,  4  cm.  long; 
samaras  suborbicular,  1.5  cm.  long,  sharply 
wrinkled  and  with  longitudinal  sharp  ridge.  3.  P,  prominiUa. 

Leaflets  dull  and  putrescent,  odd  one  elliptic- 
obovate,  6.5  cm.  long;  samaras  round-oval,  2.5 
cm.  long,  sharply  wrinkled,  but  with  no  median 
ridge.  *  4.  P.  vmghiiana. 

Leaflets  pale,  gray-green  with  pubescence,  odd  one 
obovate-elliptic,  5  cm.  long,  of  firmer  texture; 
large  samaras  broadly  somewhat  ol)ovate,  ob- 
tuse, 3  cm.  long,  obtusely  wrinkled  and  much 
dotted.  5.  P.  antonina. 

Leaflets  less  pubescent,  bluish-green  only  when 
young,  very  firm  when  mature,  odd  one  broadly 
obovate,  7  cm.  long,  cuspidate-pointed;  samaras 
suborbicular,  3  cm.  long,  subcordate.  6.  P.  rhombifolia. 

Leaflets  very  pale,  beneath  whitish  with  bloom, 
large,  odd  one  oval  to  obovate,  7  cm.  long,  acut- 
ish;  samaras  small  for  the  foliage,  2  cm.  long, 
obtuse  at  base,  at  apex  emarginate.  7.  P.  formom. 

Leaflets  very  pale,  whitish  beneath  with  bloom, 
almost  so  above,  small,  firm,  odd  one  broadly 
rhombic-lanceolate,  4.5  cm.  long;  samaras  large 
for  the  foliage,  rounded,  but  truncate  at  both 
ends.  8.  P.  vUlosula, 

Leaflets  pale,  whitish  beneath  with  bloom  and 
white  down,  odd  one  ovate,  5  cm.  long,  obtuse, 
crenate;  samaras  orbicular,  1.5  cm.  long  and 
wide.  9.  P.  tortuosa. 

Leaflets  glaucous  on  both  faces,  tomentulose  be- 
neath, odd  one  ovate-elliptic,  5  cm.  long,  suben- 
tire;  samaras  broader  than  long,  with  cordate 
lobes  at  each  end,  the  breadth  2  cm,  10.  P.  mhiniegra. 
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Jieaves  in  maturity  of  harder,  firmer  texture,  approach- 
ing the  coriaceous. 
Samaras  large,  the  wing  as  broad  as  the  body  or 
broader. 

Leaflets  glabrous,  glaucous  on  both  faces,  odd 
one  narrowly  cuneate-obovate,  4.5  cm.  long, 
subentire;  samaras  orbicular,  2  cm.  long  and 
broad. 

Leaflets  with  traces  of  pubescence,  dark  blue- 
green  above,  pale  beneath,  odd  one  3  to  4 
cm.  long,  round-obovate,  very  obtuse;  sama- 

^  ras  round-oval,  1  to  3  cm.  long. 

Leaflets  very  small,  of  like  pale  blue-green  and 
scantily  hairy  on  both  faces,  odd  one  barely 
1.5  cm.  long,  oblong-obovate,  obtuse;  sama- 
ras larger  than  the  foliage,  suborbicular,  tl^e 
larger  2  cm.  long. 

Leaflets  not  pale  except  beneath,  hardly  even 
subcoriaceous,  odd  one  ovate  or  rhombic- 
ovate,  4  to  5  cm.  long,  acute,  crenulate; 
samaras  subquadrate  -  obovate,  2  cm.  long, 
lobed  at  base  and  summit. 

Leaflets  colored  as  in  the  last,  lanceolate,  6  cm. 
long;  samaras  broadly  ovate-cordate,  2  cm. 
long,  cuspi<Iate  at  apex. 

Leaflets  of  dark  only  faintly  bluish  green 
above,  pale  beneath,  odd  one  broadly  lance- 
olate, 6  cm.  long,  acute;  samaras  suborbicu- 
lar, 2  cm.  long  and  wide,  the  broad  wing 
not  flat^ut  full  and  crisped. 

Leaves  glabrous,   blue-green  above,    whitish 
beneath,  odd  one  5  cm.  long,  ovate-elliptic, 
acute;  samaras  subquadrate- oval,  the  long- 
est 2  cm.  long,  subtruncate  at  both  ends. 
Samaras  smaller  as  a  whole,  the  body  and  wing  of 
equal  breadth. 

Leaves  bluish-green  and  much  punctate  above, 
glaucescent  beneath,  odd  one  ovate  or 
obovate,  6  em.  long,  crenate;  samaras  orbic- 
ular, 1.5  cm.  long  and  wide. 

Leaves  dull  blue-green  above,  glaucous  and 
puberulent  beneath,  odd  one  lance-obovate 
to  lance-rhombic,  4  to  5  cm.  long,  acute, 
crenate;  samaras  1.2  to  1.4  cm.  long,  round- 
obovate,  acutish  at  base. 

Leaflets  glaucescent  and  along  the  veins 
slightly  villous  as  to  both  (aces,  odd  one 
broadly  obovate  and  acute,  4  cm.  long;  small, 
obovate,  1  to  1.5  cm.  long. 

Leaflets  deep  blue  green  above,  glaucous  be- 
neath,  nearly  glabrous,  odd  one  ovate  or 


11.  P.  coahuUenm. 


12.  P.  obiusata. 


13.  P.  pumila. 


14.  P.  sciUellata. 


15.  P.  cuspidata. 


16.  P.  undtUala. 


17.  P.  cognala. 


18.  P.  crenata. 


19.  P.  jucundu. 


20.  P.  sancta. 
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obovatei  2-3  cm.  long,  acute,  subentire;  sa- 
maras very  small,  suborbicular,  1  cm.  long. 
Samaras  not  so  small  (except  in  No.  22),  but 
body  in  all  laige  in  proportion,  and  broader 
than  the  average  breadth  of  the  wing. 
Leaflets   strongly  glaucous  on   both    fAce&, 
small  petiolulate,  lanceolate,  crenulate,  4 
cm.    long;    samaras    orbicular,    1.5    cm. 
broad,  emarginate. 
Leaflets  light  scarcely  bluish  green  above  and 
punctate,  pale  and  villous  beneath,  odd  one 
cuneate-obovate,  4  cm.  long,  obtuse;  sama- 
ras round-obovate,  1.5  cm.  long,  emarginate. 
Leaflets  dark  blue-green,  glaucous  beneath, 
glabrous,  odd  one  7  cm.  long,  ovate-rhom- 
boid, acute,  doubly  serrate-dentate;  sama- 
ras round-obovate,  2  cm.  long. 
Leaflets  as  ii)  24  in  all  but  the  outline,  be- 
ing narrow,  lancelate,  7  cm.  long;  samaras 
oval,  often  3-winged,  remarkably  smooth. 
Leaflets  of   a   deep   scarcely   bluish   green 
above,  very  pale  beneath  with  bloom  and 
a  fine  pubesence,  odd  one  rhombic-lanceo- 
late, 6  cm.  long;  samaras  broadly  ovate  or 
oval,  acutish,  at  base  truncate. 
Uppbr  face  of  foliage  light-colored,  never  deep  bluish 
green,  in  a  few  species  glaucescent,  in  most  of  a  dear 
bright  green;  samaras  in  all  with  broad  wing. 
Leaves  in  maturity  hard  and  subcoriaceous. 

Leaflets   strongly  gland-dotted,  odd  one  6  cm. 
long,  ovate-elliptic,  acute  at  base,  blunt  at  apex; 
samaras  round-obovate,  1.5  cm.  long,  retuse. 
Leaflets  less  notably  dotted,  odd  one  7  cm.  long, 
narrow-obovate,  acutish;  samaras  nearly  orbic- 
ular, 1.7  cm.  long. 
Leaflets  nearly  dotless,  light  green  and  polished 
above,  5  cm.  long,  obovate,  obtuse;  samaras  2 
cm.  broad,  not  as  long. 
Leaflets  fine-dotted,  deep  green  and  polished,  odd 
one  cuneate-obovate,  5  cm.  long,  crenate,  ob- 
tuse or  retuse. 
Leaflets  lance-elliptic,  5  cm.  long,  subequal,  long- 
pointed,  subentire;  samaras  orbicular,  2  cm. 
broad,  much  dotted. 
Leaflets  dull  with  a  short  soft  pubescence,  odd 
one  5  cm.  long,  elliptic-lanceolate,  very  acute; 
samaras  suborbicular,  1.7  cm.  long,  not  as  broad, 
not  much  dotted. 
Leaves  in  maturity  only  firmly  membranaceous,  at 
earlier  stage  very  thin. 
Leaflets  rich  deep  green  above,  pale-tomentulose 
beneath,  odd  one  6  cm.  long,  broad-lanceolate, 
acute;  samaras  round-oval,  2  cm.  long. 
Leaflets  bright  light  green  above,  pale  beneath, 
odd  one  lance-rhomboid,  6  cm.  long,  acutish; 


21.  P,  parvula. 


22,  P.  glauca. 


23.  P,  morUicola, 


24.  P,  bettdifolia. 


25.  P.  aOrita. 


P,  nmUis, 


27.  P.  pclyadenia. 


28,  P.  aboriginum. 


29.  P.  lucida. 


30.  P.  toxicodendron. 


31.  P.  persicifolia. 


32.  P.  subvestUa, 


33.  P.  padifolia. 
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samaras  broad-orbicular,  2  cm.  wide,  not  as  long, 
retuse  at  both  ends. 
Leaflets  subequal,  paler  beneath  with  fine  hairs; 
odd  one  lance-elliptic,  7  cm.  long,  very  acute, 
entire;  samaras  only  1.5  cm.  broad,  the  length 
less,  retuse  at  apex. 
Leaflets  of  a  bright  almost  shining  green,  only 
lighter  beneath,  odd  one  9  cm.  long,  broadly 
elliptic,  cuspidately  acute;  samaras  3  cm.  long,  a 
trifle  wider,  orbicular,  subcordate,andobcordate. 
Leaflets  light  clear  green  above,  paler  and  yellow- 
ish beneath,  odd  one  5  cm.  long,  lanceolate, 
hardly  acute;  samaras  orbicular,  5  cm.  across, 
truncate  at  base,  at  apex  emarginate. 
TWIGS  almost  always  glabrous,  never  chestnut-brown,  in  a 
few  cinnamon-reddish,  in  most  straw-colored  or  whitish  and 
shining.    Foliage  never  dark,  both  faces  usually  yellow-green 
(almost  the  hue  of  orange  or  lemon  leaves). 
Leaves  in  maturity  subcoriaceous  or  almost  coriaceous. 
Leaflets  strongly  dotted,  slightly  pubescent,  odd  one 
ovate,  5  cm.  long,  blunt  at  apex,  and  emarginate; 
samaras  orbicular,  1.5  cm.  across. 
Leaflets  much  less  dotted,  glabrous,  odd  one  obovate, 
5  cm.  long,  acutish;  samaras  suborbicular,  1.7  cm. 
across. 
Leaflets  glabrous,  coarsely  dotted  above,  pale  beneath, 
odd  one  rhombic-lanceolate,  4.5  cm.  long,  acute, 
subentire;  samaras  subcordate-ovate,  1.5  cm.  long. 
Leaflets  glabrous,  size  and  form  as  in  the  last,  but  pale 
with  bloom  and  almost  dotless ;  samaras  orbicular, 
nearly  2  cm.  across. 
Leaflets  hardly  subcoriaceous,  almost  dotless,  odd  one 
obovate,  6  cm.  long,  obtuse,  crenate  ;  samaras  large, 
2  cm.  broad,  not  as  long,  cordate  and  obcordate. 
Leaflets  small,  yellow-green  on  both  faces  and  glabrous, 
punctate,  odd  one  ovate-lanceolate,  3.5  cm.  long; 
samaras  all  triquetrous. 
Leaflets  glabrous,  much  punctate,  size  flnd  form  as  in 
the  last,  but  beneath  silvery-lustrous  ;  samaras  tri- 
quetrous. 
Leaflets  dull   yellow-green  on  both  faces  and  much 
punctate,  odd  one  lanceolate,  4  cm.  long,  obtuse; 
samaras  large,  broadly  oval,  2  cm.  long. 
Leaflets  small,  narrow-lanceolate,  acute,  hardly  4  cm. 
long,  wholly  yellow-green ;   samaras  large  for  the 
leaves,  triquetrous. 
Leaflets  larger,  narrow-lanceolate,  odd  one  6  cm.  long; 
samaras  large,  flat,  suborbicular,  2  cm.  wide,  rounded 
at  both  ends. 
Leaflets  truly  lanceolate,  much  dotted,  odd  one  7  cm. 
long ;  samaras  2.2  cm.  wide,  cordate  and  obcordate. 
Leaflets  rhombic-lanceolate,  only  3.5  cm.  long ;  samaras 
orbicular,  1.6  cm.  across,  retuse  at  base,  at  apex  cus- 
pidate-acute. 


34.  P.neo-mexicana, 


35.  P.  acutifolia. 


P,  megcuiarpa. 


37.  P.  laetissima. 


38.  P.  verrucoffa. 

39.  P,  ambigens, 

40.  P.  niiens. 

41.  RpaUida, 

42.  P.  straminea. 

43.  P.  nUida. 

44.  P.  argentea. 

45.  P.  neglecta. 

46.  P.  triptera. 

47.  P.  luUscens, 

48.  P.  elegans. 

49.  P.  confinis. 
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Leaves  in  maturity  thinner,  hardly  firmer  than  membrana- 
ceous, long  and  very  narrow. 
Leaflets  narrow-lanceolate,  odd  one  8  cm.  long ;  samaras 
subreniform-orbicular,  nearly  2  cm.  wide. 
TWIGS  never  whitish,  usually  cinnamon-colored  or  darker  at 
the  end  of  the  first  season;  leaves  of  a  peculiar  rather  deep 
but  dull  green,  much  the  same  on  both  faces,  never  bluish- 
green  or  glaucous,  the  venation  in  all  singularly  divaricate 
and  the  veinlets  colorless  and  obscure;  samaras  in  most  with 
a  narrow  wing  and  broader  body,  in  a  few  wingless,  thick 
and  nut-like. 
Samaras  conspicuously  but  rather  narrowly  winged. — ^AU 
Califomian. 
Leaflets  oblong-lanceolate,   lightly    crenulate,  5  cm. 
long;  smaller  samaras  orbicular,  longer  round-obo- 
vate,  2  cm.  long,  body  very  little  broader  than  the 
wing. 
Leaflets  of  rather  vivid  green,  oval,  ample,  subequal, 
the  odd  one  7  cm.  long,  4  broad;  samaras  subreni- 
form-orbicular, 1.7  cm.  broad,  1.4  cm.  long,  body 
notably  wider  than  wing. 
Leaflets  thin,  rather  light  green,  odd  one  5  cm.  long, 
obovate-oblong;   samaras    round-obovate,   subulate- 
pointed. 
Leaflets  cnneate-obovate,  odd  one  4  to  7  cm.   long, 
crenulate;  samaras  orbicular,  1.5  cm,  across,  bo<ly 
twice  as  wide  as  wing. 
Leaflets  elliptic-lanceolate,  6  cm.  long,  subserrulate; 
samaras  orbicular  or  a  trifle  longer,  abruptly  acute, 
1.5  cm.  long;  body  much  wider  than  wing. 
Leaflets  oblong-lanceolate,  obtuse,  5.5  cm.  long,  crenu- 
late; samaras  orbicular,  perfectly  so,  1.5  cm.  wide, 
body  twice  the  width  of  the  wing. 
Samaras  thick,  nut-like,  being  wingless,  or  one  species 
with  trace  of  wing. — All  Lower  Califomian. 
Leaflets  very  small,  narrowly  obovate-oblong;  samaras 
oval,  2  cm.  long,  encircled  by  a  very  narrow  and 
only  keel-like  wing. 
Leaflets  not  so  small;  samaras  oval,  2  cm.  long,  neither 

winged  nor  keeled. 
Leaflets  very  small;  samaras  round-ovate,  only  1  cm. 
long,  wingless. 

DESGRIPTIOKS  OF  THE  SPECIES. 


50.  P.  mligna. 


51.  P.  breviHtylis. 

52.  P.  ovalifolia. 

53.  P.  dnnamomea. 

54.  P.  crenulata, 

55.  P.  biUlala. 

56.  P.  cydoloma, 

57.  P.  nucifera. 

58.  P.  obscura. 

59.  P.  aptera. 


1.  Ptelea  aquilina,  sp.  nov. 

Twigs  of  the  season  dark  red-brown,  glabrous,  lightly  rugulose  and  glandular: 
leaves  thin,  of  a  rich  deep  green  above,  paler  but  not  glaucescent  beneath,  glabrous 
on  both  tsLces;  odd  leaflet  oyate-elliptic,  6  to  9  cm.  long,  obtusely  short-pointed, 
rather  remotely  subeerrate-crenate,  the  pair  one-third  smaller,  more  oval,  slightly 
inequilateral:  samara  not  large  for  the  foliage,  little  more  or  less  than  2  cm.  long, 
broadly  round-obovate,  abruptly  acutish,  the  base  now  and  then  retuse;  body  broadly 
oval,  of  less  than  the  width  of  the  wing,  indistinctly  circum vallate,  very  definitely 
transverse-rugose,  notably  glandular;  style  and  stipe  prominent,  the  latter  longer. 
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Said  to  be  common  along  the  White  River  near  Eagle  Rock,  in  extreme  south- 
western Missouri,  where  it  was  collected  June  21,  1897,  by  B.  F.  Bush,  his  no.  171 
as  in  National  Herbarium.    One  would  expect  it  in  adjacent  Arkansas. 

^   2.  Ptelea  isophylla,  sp.  no  v. 

Twigs  of  the  season  light  chestnut-color,  glabrous,  sharply  rugose,  obscurely  glan- 
dular, the  older  dark  brown,  smooth :  leaves  thin,  of  a  light  dull  glaucescent-green 
on  both  faces  and  both  with  traces  of  pubescence,  only  the  upper  minutely  and 
inconspicuously  gland-dotted;  odd  leaflet  ovate  to  rhombic-ovate,  4  to  6  cm.  long, 
abruptly  obtuse-pointed,  subentire,  the  pair  seldom  smaller,  sometimes  even  larger, 
relatively  broader,  scarcely  inequilateral:  samara  very  large  for  the  foliage,  2  to  2.6 
cm.  long,  nearly  as  wide,  suborbicular  but  with  obcordate  summit  and  subcordate 
base;  body  round-oval,  of  less  than  the  width  of  the  wing,  circum vallate,  the  trans- 
verse rugosity  close  but  low  and  not  very  distinct,  the  whole  only  obscurely  gland- 
dotted;  stipe  nearly  twice  as  long  as  the  style,  both  slender. 

Known  to  me  only  as  collected  by  Mr.  B.  F.  Bush,  June  8,  1898,  from  woods  in 
the  vicinity  of  Swan,  Missouri.  The  type  sheet  in  the  National  Herbarium  has  Mr. 
Bush's  no.  211.  The  species  is  next  of  kin  to  my  P.  mesochora  of  the  upper 
Mississippi  region. « 

3.  Ptelea  prominula,  sp.  no  v. 

Perhaps  a  low  or  small  shrub,  the  twigs  small,  with  short  internodes.  and  pubes- 
cent: leaves  small,  dull-green,  pubescent  beneath,  less  so  above;  odd  leaflet  broadly 
obvoate,  4  to  4.5  cm.  long,  2  to  2.5  cm.  wide  above  the  middle,  all  subentire,  very 
shortly  cuspidate  at  apex,  the  pair  of  laterals  not  much  smaller,  round-ovate:  sama- 
ras suborbicular,  small,  1.5  to  1.7  cm.  long,  very  nearly  as  broad,  subcordate  at  base, 
retuse  at  apex,  the  body  of  about  the  width  of  the  wing,  faintly  dotted  but  strongly 
and  prominently  transverse-rugose  and  circumvallate,  the  reticulation  of  the  wing 
unusually  elevated  and  prominent,  as  also  the  subequal  style  and  stipe,  even  these 
connected  by  a  sharp  ridge  pervading  whole  length  of  the  body  of  the  fruit. 

Known  to  me  in  but  a  single  twig  in  mature  fruit,  purporting  to  have  been  collected 
on  a  creek  bank  near  Austin,  Texas,  May  9,  1872,  by  Elihu  Hall,  the  label  bearing 
his  distribution  number,  74;  but  on  the  same  sheet  in  the  National  Herbarium,  and 
under  the  same  label,  occur  two  other  twigs,  both  of  P.  rhomhifolia^  and  with  fruit 
very  young,  not  half  grown. 

The  wing  of  P,  prominula  is  wavy  rather  than  plane,  and  the  elevated  character  of 
the  wrinkles  and  reticulations  is  peculiar. 

/     4.  Ptelea  wrightiana,  sp.  nov. 

Twigs  of  the  season  short,  slender,  pubescent,  and  regulose:  leaves  not  small, 
very  thin,  dull  bluish-green,  finely  but  scantily  pubescent  on  both  faces;  middle 
leaflet  elliptic-obovate,  5  to  8  cm.  long,  the  pair  obliquely  ovate,  only  half  as  large, 
all  merely  acutish,  subentire:  samaras  very  large,  round-oval,  2.5  cm.  long,  2.2  wide, 
obtuse  at  both  ends;  body  round-oval,  of  much  less  than  the  width  of  the  wing,  not 
obviously  either  punctate  or  circumvallate,  but  the  transverse  wrinkles  sharply 
prominent,  as  also  the  reticulation  of  the  wing;  style  and  stipe  equal,  both  very 
long,  rather  prominent. 

Turkey  Creek,  western  Texas,  June,  1849,  Charles  Wright,  no.  82  as  in  the  Na- 
tional Herbarium.     Referred  to  in  Gray,  PlanUe  Wrightianse.  ^ 

I  also  refer  here  provisionally  a  sheet  of  specimens  collected  by  Jermy  in  western 
Texas,  near  San  Antonio.  It  has  similar  fruits,  the  foliage  differing  in  that  it  is  of 
firmer  texture,  and  the  outline  of  leaflets  narrow,  being  elliptic-lanceolate.  The 
label  bears  no  date. 


aTorreya  5:  100.  1905.  ^Part  1,  p.  31. 
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^  5.  Ptelea  antonina,  sp.  nov. 

Twigs  of  the  season  not  perceptibly  rugose  or  tuberculate,  being  hoary  with  a  dense 
hirtellous-tomentose  indument,  the  older  dark  dull-brown,  smooth  and  glabrate : 
foliage  at  all  stages  of  a  definitely  blue-green  sha^le,  also  villous-pubesoent  beneath, 
deei)er  in  color  and  thinly  pubescent  above,  the  texture  thinnish  even  in  maturity ; 
middle  leaflet  obovate  to  obovate-elliptic,  4  to  6  cm.  lonpr,  acute  at  base,  obtusely 
cuspidate  pointed  at  apex,  faintly  crenate  or  sul^entire,  the  pair  smaller  by  one-fourth 
to  one-third,  obliquely  and  even  broadly  ovate  i  at  her  than  ovate,  pointed  like  tlie 
odd  one,  all  sessile:  samaras  of  the  largest,  even  extremely  large  in  proportion  to 
the  foliage,  2.5  to  3  cm.  long,  2.1  cm.  wide  above  the  middle,  broadly  somewhat 
obovate,  obtuse  at  the  broad  apex,  mucronulate  by  the  short  style,  at  base  narrow, 
retuse;  body  oval,  of  somewhat  less  than  the  width  of  the  wing,  circum vallate, 
closely  and  rather  sharply  transverse-rugose,  only  minutely  and  somewhat  obscurely 
though  not  sparingly  glandular-punctate;  style  and  stipe  long  and  subequal,  but 
neither  prominent. 

Near  San  Antonio,  Texas,  the  type  specimens  in  the  National  Herbarium,  collected 
June  11,  1891,  by  Mr.  L.  H.  Dewey.  In  1894  A.  A.  Heller  collected  the  same  also 
at  San  Antonio,  but  in  flower  and  half-grown  leaf  only.  He  distributed  it  under  the 
same  number,  1582,  as  that  which  accompanies  his  P.  rhomhifoUn^  though  the  two 
species  are  not  so  very  closely  related,  the  foliage  of  P.  r/iombifolia  being  not  only 
almost  twice  as  large,  but  of  almost  subcoriaceous  texture. 

6.  Ptelea  rhombifolia  Heller,  Bull.  Torr.  Club  26:  313.  1899,  in  small  part  only. 
Twigs  of  the  season  light  brown,  minutely  and  densely  pubescent,  but  the  indu- 
ment parted  into  interrupted  lines  as  following  the  summits  of  the  pronounced 
rugosities:  leaves  large,  rather  firm  in  maturity,  of  a  deep  green,  above  sparingly 
clothed  with  short  depressed  hair?,  beneath  villous-tomentulose;  odd  leaflet  broadly 
obovate,,  rarely  with  some  hint  of  the  rhomboid  in  outline,  6  to  8.5  cm.  long,  4  to 
4.5  wide  above  the  middle,  acute  at  base,  briefly  and  bluntly  cuspidate  at  apex,  lat- 
erals smaller  by  one-fourth  or  one-third,  obliquely  ovate,  cuspidate:  samaras  very 
large,  suborbicular,  2.5  to  3.2  cm.  long,  the  breadth  but  little  less,  slightly  subcor- 
date  at  the  broad  base,  the  rounded  or  subtruncate  apex  rarely  mucronately  or 
cuspidately  acutish;  body  large,  but  of  less  than  the  width  of  the  broad  wmg,  round- 
obovate,  indistinctly  circumvallate,  closely  but  not  prominently  transverse-rugose, 
faintly  dotted;  stipe  longer  than  the  style  and  both  long. 

Southwestern  Texas,  where  it  seems  to  l)e  common,  especially  about  San  Antonio. 
It  was  gathered  there  in  immature  specimens  by  Heller  in  April,  1894;  the  fruit 
wrongly  characterized  by  him  because  not  half  grown  in  his  specimens.  Better 
material  is  in  the  National  Herbarium  from  Dr.  E.  Palmer,  1879;  Munson  and 
Hopkins,  near  Kerrville,  July,  1889;  William  R.  Maxon,  at  Victoria,  April  28, 
1905.  Mr.  Heller's  distribution  number,  1582,  covers  this,  and  also  the  very  dif- 
ferent P.  antoninay  above  described  as  new. 

7.  Ptelea  formosa,  sp.  nov. 

Shrub  perhaps  large;  twigs  of  the  season  large,  copiously  leafy  with  large  foliage, 
the  bark  reddish- brown,  seeming  glabrous  but  under  a  lens  minutely  hirtellous- 
puberulent,  only  minutely  and  obscurely  rugulose  and  glandular,  the  older  glabrous, 
smooth,  cinereous-gray:  leaves  large,  thin,  pale  on  both  faces,  above  glabrous  except 
on  the  veins,  beneath  very  glaucous  and  with  scattered  villous  hairs  not  only  on  the 
veins  but  elsewhere;  leaflets  suljequal,  the  terminal  one  as  often  smaller  as  larger 
than  the  other  two,  obovate  to  oval,  6  to  8  cm.  long,  only  abruptly  narrowed  at  base, 
all  abruptly  and  cuspidately  acute,  the  margins  more  or  less  distinctly  subserrate- 
toothed:  samaras  not  large  tor  the  foliage,  the  largest  2  cm.  long,  little  more  than 
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1.5  cm.  wide,  varying  from  orbicular  toward  ovate,  only  obtuse  at  base,  the  apex 
emarginate;  body  oval,  both  large  and  thick  in  proportion  to  the  wing,  the  width  of 
the  two  about  equal,  neither  circum vallate  nor  the  ridges  running  crosswise,  but 
mostly  broken  into  reticulation,  gland-dots  mostly  few  and  rather  obscure;  style  also 
quite  obscure,  longer  than  the  stipe,  this  more  obvious. 

Sierra  Blanca,  New  Mexico,  August  17,  1897,  at  2,120  meters,  collected  by  E.  O. 
Wooton  and  by  him  distributed  under  no.  657,  at  least  as  in  my  herbarium,  where 
the  only  specimens  known  to  me  are  preeerveii.  It  is  manifestly  allied  rather  clo.sely 
to  P.  vlUomla  of  the  Organ  Mountains,  but  has  a  very  different  thin,  large,  and 
handsome  foliage,  the  leaflets  recalling  the  leaves  of  the  choke  cherry,  but  thinner 
and  paler  on  both  faces.  I  suppose  by  the  foliage  that  its  habitat  must  be  in  deep 
shaded  canyons,  wt>f  re  the  air  is  moist  from  the  spray  of  streams. 

y  8.  Ptelea  villosiila,  sp.  nov. 

Twigs  of  the  season  slender,  chestnut-color,  almost  or  quite  glabrous,  short-rugu- 
lose  and  tuberculate,  those  a  year  old  not  very  different:  leaves  quite  firm,  membra- 
naceous bat  not  subcoriaceous,  glaucescent  above  and  nearly  glabrous,  beneath 
whitened  by  bloom  and  a  white  villous  short  pubescence;  odd  leaflet  broadly 
rhombic-lanceolate  or  ovate-lanceolate,  tapering  to  both  ends  but  acute  at  neither, 
crenulate,  the  length  4  to  5  cm.,  the  pair  smaller  by  one-third  to  one-half,  and  vary- 
ingly  inequilateral:  samaras  large  in  proportion  to  the  foliage,  1.2  to  1.8  cm.  long, 
almost  as  broad,  usually  subquadrate-orbicular,  being  broadly  truncate  at  both  ends; 
body  neither  large  nor  thick  as  compared  with  the  wing,  oval,  coarsely  and  more  or 
less  transversely  rugose,  with  or  without  a  trace  of  circumvallation,  the  gland-dots 
few,  coarse;  style  and  stipe  equal,  short,  neither  one  conspicuous. 

Known  only  from  the  isolated  Organ  Mountains  of  southern  New  Mexico,  as 
collected  July  11,  1897,  by  E.  O.  Wooton,  who  distributed  excellent  fruiting  speci- 
mens under  no.  134,  as  in  my  herbarium  (type)  and  the  National  Herbarium. 

From  the  small  size  and  rather  firm  texture  of  the  foliage  I  infer  this  to  be  an 
inhabitant  of  no  closed  and  shady  canyon,  but  of  the  open  slopes  or  summits  of  the 
mountains;  but  the  collectors  never  vouschafe  the  least  information  upon  these 
important  matters. 

0.   Ptelea  tortuosa,  sp.  nov. 

Twigs  and  branches  short,  rigid,  tortuous,  those  of  the  season  smoothish,  puberu- 
lent,  the  older  dull  dark  brown,  glabrate:  mature  foliage  quite  firm  but  not  subcori- 
aceous, pale-green,  glabrate  and  punctate  above,  glaucus  and  whitish-tomentulose 
l)eneath;  odd  leaflet  3.5  to  6  cm.  long,  ovate  above  a  short  tapering  base,  hardly 
acute  at  ai)ex,  lightly  and  unevenly  crenate;  the  pair  variously  smaller,  obliquely 
oval,  obtuse  at  both  ends,  more  distinctly  crenate,  all  sessile:  samara  8ulx)rbicular 
but  broader  than  long,  the  width  1.5  cm.,  broad  and  subtruncate  at  both  ends; 
body  round -oval,  nearly  central,  not  circum  vallate,  about  as  wide  as  the  wing,  ridges 
low,  more  or  le.ss  transverse  and  unbroken,  gland-dots  obvious  only  under  a  lens. 

Northern  Arizona,  in  the  San  Francisco  Mountain  Forest  Reserve,  J.  B.  Leiberg, 
August  10,  1901,  no.  5822  as  in  the  National  Herbarium. 

The  type  bpecimens  have  the  appearance  of  a  low  shrub  of  poor  and  arid  soil. 
But  from  the  same  neighborhood  there  are  before  me  two  sheets,  one  by  Mr.  Heller, 
the  other  from  Dr.  McDougal,  both  young  and  immature  fruit,  which  have  the 
appearance  of  a  different  species;  and  in  the  first  draft  of  this  paper  1  had  named 
and  describe<l  them  as  such.  The  leaves  are  broader,  larger,  thinner,  less  pubescent 
beneath,  etc.,  but  they  may  possibly  represent  P.  tortuosa  as  grown  in  a  shady  (»anyon, 
under  the  influence  of  an  atmosphere  less  arid.  Future  research  must  lead  to  the 
settlement  of  such  questions.  The  pubescence  of  the  lower  face  of  the  leaves  in  all 
these  has  the  i)eculiarity  of  seeming  to  be  stellate  or  dendroid;  but  1  think  this 
comes  about  by  a  crossing  of  the  hairs  in  tufts,  rather  than  by  an  actual  branching. 
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1^  10.  Ptelea  subintegra,  »p.  no  v. 

Twigs  of  the  season  pubescent,  hardly  regulose,  tlie  older  and  glabrate  branches 
very  dark  brown  an«l  nearly  smooth:  foliage  extremely  pale  on  both  faces,  glaucous 
and  with  sparse  pubescence  above,  almost  white  beneath  with  both  bloom  and 
villous-tomentulose  indument,  texture  no  thicker  than  membranaceous;  middle 
leaflet  ovate-elliptic,  4  to  5  cm.  long,  the  pair  nearly  as  large,  obliquely  ovate,  all 
sessile,  subentire,  scarcely  acute:  samaras  of  middle  size,  much  broader  than  long, 
the  breadth  2  cm.,  the  length  1.5  cm.,  cordate  at  base,  obcordate  at  summit;  body 
round-obovate,  of  much  less  than  the  width  of  the  wing,  not  circum vallate,  the 
transverse  ridges  few,  broad  and  low,  dots  few  but  obvious;  style  and  stipe  equal 
and  short. 

A  fine  species  known  only  from  somewhere  in  the  vicinity  of  Durango,  Mexico, 
where  it  was  gathered  by  Dr.  E.  Palmer  in  1896,  the  label  of  the  type  specimen  in 
the  National  HerbaHum  bearing  the  collector's  numl)er  846. 

^11.  Ptelea  coahiiilensis,  sp.  nov. 

Twigs  of  the  season  glabrous,  chestnut-color,  densely  glandular- vemicose,  the  older 
less  prominently  so,  but  color  the  same:  leaves  small,  subcoriaceous,  glabrous,  glau- 
cous on  both  faces,  most  so  beneath,  and  there  with  but  the  faintet^t  trace  of  punc- 
tuation; odd  leaflet  4  to  5  cm.  long,  narrowly  cuneate-obo vat >^  and  obtuse  to  rhomboid 
and  acutish,  subentire  to  quite  crenulate,  the  pair  one-half  to  two-thirds  as  large, 
otherwise  similar,  few  being  notably  inequilateral:  samaras  large,  orbicular,  2  cm.  in 
length  and  breadth,  seldom  emarginate  at  either  end;  body  oval  or  suborbicular;  of 
much  lees  than  the  width  of  the  wing,  the  transverse  ridges  broad,  low  and  obscure; 
style  longer  than  the  stipe. 

Specimens  seen  only  from  the  State  of  Coahuila,  Mexico,  the  typical  being  Prin- 
gle*s  number  1937,  collected  in  July,  1888,  as  found  in  the  National  Herbarium. 
The  sheets  of  me  same  collection  in  the  Herbarium  of  John  Donnell  Smith  are 
exactly  like  it.  Palmer's  391  in  the  National  Herbarium,  from  San  Lorenzo  Canyon 
near  Saltillo  I  take  to  be  in  part  the  same,  though  with  broader  and  crenate  foli- 
age, and  with  several  of  the  large  samaras  three-winged.  But  there  is  a  very  differ- 
ent species  mixed  with  this  under  that  number,  391  of  Dr.  E.  Palmer. 

^    12.  Ptelea  obtusata,  sp.  nov. 

Twigs  and  branches  stouter  and  rigid,  as  well  as  densely  leafy  and  fructiferous, 
during  the  first  season  grandular,  warty,  and  pubescent :  leaves  almost  coriaceous, 
dark  blue-green  above,  glaucescent  beneath,  with  traces  of  short  scattered  hairs  on 
both  faces,  and  punctuation  almost  obsolete;  odd  leaflet  3  to  4  cm.  long,  very  broad 
above  an  abruptly  attenuate  base,  the  outline  from  round-obovate  very  obtuse,  to 
rhomboid-ovate,  a  finely  crenulate  margin  at  length  revolute,  the  leaflet  thus  seeming 
entire,  the  pair  similar  but  of  all  sizes:  samaras  large,  round-oval,  1.2  to  1.5  cm. 
long,  the  breadth  notably  less,  obtuse  at  both  ends;  body  large  in  proportion  and 
much  elongated,  long-oval,  of  almost  or  quite  the  width  of  the  wing,  broadly  low- 
rugose  transversely  and  somewhat  circumvallate,  dots  most  obscure;  style  and 
stipe  equal,  and  both  short. 

Known  to  me  only  as  collected  somewhere  in  Coahuila,  Mexico,  in  1880,  by  Dr. 
E.  Palmer,  his  no.  146  as  in  the  National  Herbarium. 

18.  Ptelea  pumila,  sp.  nov. 

Evidently  dwarf,  the  very  short  twigs  of  the  season  tuberculate,  puberulent, 
leafy  with  small  leaves,  the  flowers  few,  some  solitary:  leavts  greatly  reduced,  pale 
and  alike  glaucous  on  both  faces,  also  with  traces  of  minute  hairiness;  o<ld  leaflet 
oblong-obovate,  very  obtuse,  barely  1.5  cm.  long,  the  pah*  half  as  large,  oval,  all 
subentire:  samaras  larger  than  the  leaves,  mostly  orbicular  and  nearly  2  cm.  long 
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and  broad,  subcordate  at  base,  the  obtuse  summit  conspicuously  mucronate  by  the 
long  protruding  style-tip;  body  of  less  than  the  width  of  the  wing,  the  coarse,  low 
wrinkles  somewhat  radiating  from  its  center. 

State  of  Coahuila,  Mexico,  known  in  a  single  specimen  (National  Herbarium), 
obtained  by  Dr.  E.  Palmer,  in  1904,  mixed  with  his  no.  391,  which  is  otherwise  referred 
to  P.  coahuilensis. 

14.  Ptelea  scutellata,  sp.  nov. 

Twigs  of  the  season  rugulose,  puberulent,  the  older  glabrate,  nearly  smooth: 
leaves  subcoriaceous,  deep  blue-green  above  and  glabrous,  beneath  glaucescent  and 
obscurely  puberulent;  middle  leaflet  4  to  5  cm.  long,  ovate  to  rhombic-ovate  and 
elliptic-lanceolate,  acute,  crenulate,.  laterals  remarkably  small,  seldom  more  than 
half  as  large,  only  slightly  inequilateral  and  always  narrow:  samaras  subquadrate- 
obovate  to  suborbicular,  the  more  elongated  2  cm.  long,  the  narrow  base  subcordate, 
the  broad  apex  obcordate,  or  at  least  retuse;  body  round-oval,  not  as  wide  as  the 
average  width  of  the  wing,  rugose-reticulate  and  impressed-punctate,  not  circum- 
vallate;  stipe  prominent,  style  of  equal  length  but  obscure. 

Santa  Eulalia  Mountains,  Chihuahua,  Mexico,  C.  G.  Pringle,  October  2,  1886,  his 
no.  940,  as  in  National  Herbarium.  The  specimens  are  in  ripe  fruit  of  a  former 
season,  or  else  of  the  spring  preceding,  while  at  the  October  date  of  collecting  full 
clusters  of  flowers  were  in  process  of  expansion. 

In  the  Herbarium  of  John  Donnell  Smith  is  a  specimen  from  the  same  mountains, 
collected  by  E.  Wilkinson,  in  1885,  in  the  month  of  March,  which  is  laden  with 
mature  foliage  and  fruit  as  from  the  autumnal  flowering. 

15.  Ptelea  cuspidata,  sp.  nov. 

Twigs  of  the  season  chestnut  color,  puberulent,  the  older  glabrate,  all  rugulose: 
leaves  subcoriaceous,  glabrous,  bluish-green  above,  glaucous  beneath,  moderately 
punctate;  odd  leaflet  lanceolnte,  5  to  7  cm.  long,  acute  or  obtusish,  evenly  crenulate, 
the  pair  of  the  same  shape  and  from  almost  as  large  to  barely  one-third  smaller,  all 
sessile:  samaras  broadly  ovate-cordate  to  suborbicular,  2  to  2.3  cm.  long,  the  width 
the  same,  the  base  cordate  or  subcordate,  the  apex  broadly  and  bluntly  cuspidate, 
also  mucronulate  by  the  short  free  portion  of  the  style;  body  oval,  much  narrower 
than  the  average  width  of  the  wing,  coarsely  and  not  prominently  transverse- rugose 
and  rather  closely  punctate;  stipe  very  short,  style  three  times  as  long. 

Santa  Eulalia  Mountains,  Chihuahua,  March  1,  1886,  E.  Wilkinson,  in  mature 
foliage  and  fruit  as  from  an  autumnal  flowering.  Allied  to  P.  scutellataj  like  it  in 
color  and  texture  of  foliage;  both  leaflets  and  fruits  of  different  character.  The  only 
specimens  seen  are  in  the  National  Herbarium,  sheet  130319. 

16.  Ptelea  undulata,  sp.  nov. 

Shrub  4  m.  high,  with  glabrous  twigs  almost  verrucose-glandular  and  rugulose: 
leaves  subcoriaceous,  nearly  or  quite  glabrous,  dull  dark  blue-green  above,  glauces- 
cent beneath,  densely  puncticulate  on  both  faces;  middle  leaflet  elliptic  or  even 
somewhat  rhombi-lanceolate,  acute,  6  cm.  long,  obscurely  and  unevenly  crenulate, 
the  laterals  similar  and  not  much  smaller:  samaras  suborbicular,  2  cm.  long  and 
broad,  not  flat,  the  broad  wing  being  full  and  somewhat  ruffled;  body  oval,  circum- 
vallate,  the  strong  rugosity  mostly  broken  into  a  reticulation  inclosing  many  and 
prominent  gland-dots;  stipe  very  short,  style  long,  neither  prominent. 

Probably  of  the  Burro  Mountains,  southern  New  Mexico;  Rusby's  111  as  in  the 
National  Herbarium,  gathered  July  17,  1880. 

17.  Ptelea  cognata,  sp.  nov. 

Twigs  of  the  season  chestnut-color;  glabrous  and  polished,  warty-rugose,  the  short 
ridges  surmounted  by  a  large  gland:  leaves  on  unusually  long  and  slender  petioles, 
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sabcoriaceoos,  of  a  deep,  slightly  bluish-green  above,  very  glaucous  beneath,  gla- 
brous on  both  faces;  middle  leaflet  ovate-elliptic,  acute,  subserrate-crenate  or  sul)- 
entire,  3.5  to  6  cm.  long,  the  laterals  similar,  often  quite  as  large,  oblique-ovate  or 
else  almost  equal-sided  and  ovate:  salnaras  orbicular  to  subquadrate-oval,  the 
largest  nearly  2  cm.  long  and  elongated,  the  smaller  about  1.5  cm.  and  orbicular; 
body  large,  oval,  deeply  and  coarsely  pitted,  rather  than  transverse-rugose,  gland 
dots  few  but  not  obscure;  stipe  very  short,  style  quite  long. 

Fort  Huachuca,  Arizona,  September,  1891,  T.  E.  Wilcox;  type  in  National  Her- 
barium. Species  allied  to  the  foregoing,  as  indicated  by  the  coriaceous  blue-green 
foliage,  but  specifically  well  marked  by  its  total  lack  of  pubescence,  long  slender 
petioles,  and  unusually  warty  twigs. 

18.  Ptelea  crenata,  sp.  nov. 

Twigs  bright  cheetnut-colorand  glabrous,  more  glandular-tuberculate  than  rugose: 
leaves  bluish-green  and  strongly  punctate  above,  glaucescent  beneath,  with  traces 
of  pubescence  on  both  faces  and  in  texture  fairly  subcoriaceous;  odd  leaflet  ovate, 
not  inclining  to  rhomboid,  4.5  to  6  cm.  long,  rather  obtuse  at  apex,  at  base  acute 
but  sessile,  the  pair  oval,  but  obliquely  so,  much  or  little  small,  all  distinctly  cre- 
nate:  samaras  small  for  the  foliage,  nearly  orbicular,  1.5  cm.  wide,  not  quite  as  long, 
the  apex  being  retuse,  the  base  truncate;  body  orbicular,  its  width  rather  greater 
than  that  of  the  wing,  not  circum vallate,  the  ridges  low  and  irregular  but  coarse, 
dots  obscure  and  few;  style  and  stii)e  both  short,  subequal. 

In  some  part  of  northern  Arizona  south  of  Flagstaff,  J.  W.  Toumey,  September, 
1894.  Allied  to  the  last  two,  but  not  to  be  confused  with  either.  Type  in  the  her- 
barium of  the  California  Academy  of  Sciences. 

19.  Ptelea  juciinda,  sp.  nov. 

Twigs  of  the  season  chestnut- brown,  tuberculate,  minutely  and  only  sparsely 
pubescent,  the  older  glabrate,  dark,  polished:  leaves  8ulx*oriaceous,  dull  blue-green 
above,  merely  glaucescent  beneath,  everywhere  sparsely  and  obscurely  pubes<»ent; 
middle  leaflet  lance-obovate  or  in  some  cuneate  from  the  middle,  4  to  5  cm.  long, 
obtusish  to  very  acute,  subentive  or  crenate,  the  pair  not  much  smaller,  obliquely 
ovate  or  oval,  all  sessile:  samaras  round-obovate,  rather  small,  1.2  to  1.4  cm.  long, 
acutish  at  the  narrowed  base,  commonly  emarginate  at  summit;  body  round-oval, 
of  the  width  of  the  wing,  coarsely  and  irregularly  rugose,  lightly  circum  vallate, 
notably  punctate;  style  and  stipe  equal. 

San  Luis  Mountains,  on  the  Mexican  boundary  line,  Arizona,  June  25,  1892,  E.  A. 
Meams,  no.  383,  as  in  the  National  Herbarium.  A  handsome  species  with  glossy 
chestnut-colored  twigs  and  branches,  rich  green  perhaps  persistent  foliage,  and 
smallish  but  elegant  samaras. 

20.  Ptelea  sancta,  sp.  nov. 

Mature  twigs  of  the  season  chestnut-color,  short,  rugulose,  glabrous  or  with  minute 
scattered  hairs,  the  older  like  them  but  glabrous:  leaves  small,  glaucescent  on  both 
faces  and  small-dotted,  midvein  and  veinlets  slender  and  whitish,  a  scanty  minute 
histellous  hairiness  along  them,  the  leaf  margins  unevenly  crenate;  wld  leaflet 
broadly  oborate  above  and  abrupt  cuneate  base,  varying  to  rhomboid-ovate,  obtuse  or 
acutish,  3.5  to  4;5  cm.  long,  2  to  2.5  wide  above  the  middle,  the  pair  smaller  by  less 
than  one-third,  very  inequilateral:  samaras  of  the  smallest,  round-obovate  or  subpy- 
riform  in  outline,  1  to  1.5  cm.  long;  body  large  in  proportion  to  the  twig,  oval  or 
obovoid,  with  broad  and  low  not  very  definitely  transverse  rugosity;  style  and  stipe 
subequal,  both  short. 

San  Joe6  Mountains,  Sonora,  Mexico,  August  3,  1893,  Dr.  E.  A.  Mearns,  V.  S. 
Army;  species  well  marked  and  not  otherwise  known.  Type  in  the  National  Herb- 
arium. 
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21.  Ptelea  parvula,  sp.  nov. 

Apparently  a  low  gnarled  shrub,  the  older  branches  short,  stout,  knotted,  ash- 
gray,  glabrate,  the  very  short  twigs  of  the  season  reddish  and  tomentulose:  leaves 
Bul>coriaceou8,  small,  dull  pale-green  above  and  with  some  pul)e8cence  along  the 
veins,  whitish  beneath  with  bloom  and  also  a  thin  white  tomentulose  pubescence; 
odd  leaflet  ovate  or  obovate,  only  2  to  5  cm.  long,  the  pair  not  much  smaller,  all 
acute,  subentire:  samara  very  small,  suborbicular,  about  1  cm.  long,  the  width  a 
mere  trifle  less,  the  whole  very  thick  and  firm;  body  oval,  not  prominently  elevated 
above  the  surface  of  the  wing,  and  like  it  coarsely  reticulate  rather  than  definitely 
rugose,  the  dots  obscure. 

Summit  of  the  Sierra  Blanca,  southern  New  Mexico,  August  1, 1897,  E.  O.  Wooton, 
his  number  658  a^  in  my  set  of  his  plants;  but  with  no  note  of  size  or  special  location 
other  than  that  of  the  altitude  of  6, .300  feet,  which  is  about  that  of  the  summit. 

22.  Ptelea  glauca,  sp.  nov. 

Shrub  3  meters  high,  all  twigs  and  younger  branches  glabrous,  nearly  smooth, 
chestnut-color:  leaves  numerous,  small,  quite  firm  but  hardly  subcoriaceous,  very 
glaucous  on  both  faces,  very  sparingly  pubescent  beneath,  leaflets  almost  equal,  all 
conspicuously  petiolate,  about  4  cm.  long,  lanceolate,  obtuse  or  acute,  crenulate: 
samaras  orbicular,  the  largest  1.5  cm.  broad  and  long,  emarginate;  body  round-oval, 
broader  than  the  width  of  the  wing,  strongly  and  usually  transversely  rugose,  lightly 
circum vallate;  style  and  stipe  equal,  both  very  short. 

Elegant  and  very  peculiar  species  known  only  as  obtained  somewhere  in  south- 
western Chihuahua  in  1885,  by  Dr.  E.  Palmer;  his  distribution  number  152  as  in  the 
National  Herbarium.  "^ 

23.  Ptelea  monticola,  sp.  nov. 

Twigs  of  the  season  dull-brown,  velvety-puberulent,  the  older  glabrate  and  darker : 
leaves  subcoriaceous,  light  green  and  strongly  punctate  above,  beneath  glaucescent 
and  slightly  villous  as  well  as  plainly  punctate;  odd  leaflet  broadly  cuneate-obovate, 
3.5  to  5  cm.  long,  obtuse  or  retuse,  the  pair  not  much  smaller,  very  obliquely  ovate, 
all  lightly  crenate,  but  the  crenatures  at  length  becoming  obscure  by  revolution  of 
the  whole  margin:  samaras  not  large,  round-obovate,  1.5  cm.  long,  of  about  the 
same  breadth  above  the  middle,  the  base  abruptly  acutish,  the  apex  slightly  emar- 
ginate or  scarcely  more  than  truncate  ;  body  large,  thick,  broader  than  the  widest 
part  of  the  wing»  round-obovate,  strongly  rugose,  lightly  circumvallate,  obscurely 
dotted. 

Summit  of  the  Guadalupe  Mountains,  western  Texas,  August,  1881,  Dr.  V.  Havard; 
a  single  but  full  sheet  of  specimens  in  the  National  Herbarium.  The  species  is  prob- 
ably local,  for  the  Guadalupe  Mountains  are  completely  isolated,  yet  our  shrub  bears 
marks  of  affinity  for  P.  polyadmiay  the  habitat  of  which  is  the  banks  of  the  Canadian 
River,  300  miles  to  the  northward.  Its  foliage,  however,  is  very  different,  and  the 
samaras  differ  both  in  outline  and  markings. 

24.  Ptelea  betulifolia,  sp.  nov. 

Twigs  of  the  season  chestnut-color,  roughened  with  short  narrow  gland -tipped 
ridges,  glabrous  and  almost  shining,  even  those  of  the  second  season  as  bright  in 
color  and  white-dotted:  mature  leaves  firm,  hardly  subcoriaceous,  bright  green  and 
almost  glabrous  above,  as  nearly  glabrous  beneath  but  pale  and  glaucescent;  odd  leaf- 
let 4  to  10  cm.  long,  usually  ovate-rhomboid  or  almost  rhombic,  acute  at  both  ends, 
but  at  base  tapering  to  a  short  but  definite  petiolule,  the  pair  smaller  by  one-third, 
obliquely  rhoml)oid-oval,  being  notably  inequilateral,  all  distinctly  and  doubly  ser- 
rate-toothed: samaras  round-obovate,  1.6  to  1.8  cm.  long,  usually  abruptly  narrowed 
at  base  and  cuspidately  acute  at  apex,  or  at  least  mucronate  by  the  short  style;  body 
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round-oval,  more  or  less  circumvallate  and  coarsely  low-rugose,  the  ridges  more  or 
less  confluent  into  a  pitted  reticulation  and  sparsely  and  faintly  dotted,  the  whole 
liCrge  in  proportion  to  the  wing;  style  and  stipe  alxjut  e<jual,  both  prominent. 

In  various  mountain  ranges  along  the  Mexican  border  in  southern  Arizona;  the 
best  type  from  Fort  Bowie,  May,  1894,  collected  by  A.  K.  Fisher.  Vigorous  branches 
with  the  largest  of  foliage  and  immature  fruit  are  from  Fort  Huachuca,  by  Dr.  E. 
Palmer,  1898,  no.  428;  both  these  as  in  the  National  Herbarium.  A  sheet  taken  by 
Dr.  MeamsJ,  in  August,  1893,  from  near  Monument  no.  88  of  the  Mexican  boundary 
line,  ou  San  3oe6  Mountain,  presents  some  differences,  and  possibly  may  repre><ent 
yet  another  si)ecies;  as  also  many  specimens  collected  in  the  Santa  Rita  Mountains 
by  Mr.  Pringle  in  1881;  though  I  tentatively  refer  all  these  to  one. 

|/  25.  Ptelea  attrita,  sp.  no  v. 

Character  of  twigs,  color  and  texture  of  foliage,  etc.,  quite  as  in  P,  hetvlifoHa^  but 
leaflets  all  narrow  and  lanceolate,  distinctly  crenate  rather  than  s€»rrate,  more  or  less 
pubescent  on  l)oth  fat^s;  odd  leaflet  5  to  7  cm.  long,  the  laterals  closely  similar,  a 
trifle  smaller,  scarcely  inequilateral:  samaras  oval,  many  tri(|uetrous;  body  oval, 
large  and  thick,  of  more  than  the  width  of  the  wing,  not  circumvallate,  faintly  and 
sparsely  punctate,  both  its  rugosity  and  the  reticulation  of  the  wing  low  and  indis- 
tinct (as  if  worn  down  by  friction);  style  and  stipe  both  short,  neither  one  prominent. 

Camp  Bowie,  Arizona,  J.T.  Rothrock  (in  Wheeler's  Exploration),  1874,  distributed 
under  number  499^  at  least  as  in  the  National  Herbarium.  Manifestly  a  near  relative 
of  P.  betulifolia;  possibly  to  be  proven  confluent  with  it.  If  so,  certainty  a  m?.rked 
variety. 

26.  Ptelea  similis,  sp.  no  v. 

Twigs  and  branches  chestnut-color,  shining,  white-dotted,  pubescent  the  first 
season  only,  tortuous-angled  rather  than  rugose:  leaves  subcoriaceous,  very  rich 
bright  green  above,  the  veins  whitish-hirtellous,  beneath  very  pale,  with  both  a 
dense  bloom  and  a  short  villous  pubescence;  odd  leaflet  cuneate-obovate  to  broadly 
and  sharply  rhomboid  and  rhombic-lanceolate,  4.5  to  7  cm.  long,  petiolulate,  the 
pair  often  similar,  smaller  by  but  one-fourth  or  one-third,  all  entire  or  subserrulate: 
samaras  broadly  ovate,  2  cm.  long,  with  base  broad  and  subtruncate,  apex  abruptly 
acute  and  also  mucronulate;  body  large,  ovate,  much  broader  than  the  wing,  trans- 
verse-rugose, but  the  ridges  broad  and  low,  forming  a  circumvallation  of  the  very 
edge  of  the  body  rather  than  beyond  and  around  its  base,  gland-dots  obscure;  stipe 
very  short,  style  thrice  as  long  and  prominent,  the  wing  being  broad  all  around  the 
summit,  and  nearly  obsolete  at  the  very  base. 

Extreme  eastern  Arizona,  35  miles  north  of  Clifton,  at  an  altitude  of  1,660  meters, 
in  the  canyon  of  Blue  River,  collected  by  Dr.  Walter  Hough,  July  5,  1905,  the 
specimen  in  the  National  Herbarium.  Species  intimately  related  to  the  two  last 
preceding,  if  foliage  is  to  be  the  more  important  index  to  affinity.  Fruit  of  about  the 
same  size,  but  otherwise  notably  different  from  that  of  either;  the  only  samara  in 
the  genus  which,  in  so  far  as  I  have  seen,  may  be  described  as  ovate. 

27.  Ptelea  polyadenia,  sp.  nov. 

Twigs  of  the  season  invested  with  a  velvety  ferruginous  tomentum  concealing  all 
unevenness,  those  of  the  second  year  glabrate,  dull,  dark  brown,  low-rugose:  leaves 
subcoriaceous,  6  cm.  long,  the  upi)er  face  light  green  and  polished,  but  with  also  a 
sparse  short  pubescence,  and  closely  dotted  with  dark  glands;  oild  leaflet  ovate-elliptic, 
more  acute  at  base  than  at  apex  where  it  \s  bluntly  short-pointed,  laterals  less  than 
one-third  smaller,  obliquely  oval,  being  rather  notably  inequilateral,  all  definitely, 
though  lightly,  crenate:  samaras  round-obovate,  1.5  cm.  long,  retuse  or  emarginate, 
thickish  and  hard  as  well  as  slightly  concavo-convex  in  maturity;  body  round-oval, 
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thick,  of  less  than  the  average  width  of  the  wing,  not  circum vallate,  distinctly  and 
closely  transverse-rugose  and  strongly  dotte<l;  style  and  stipe  nearly  equal,  both  short. 

The  type  of  this  uncommonly  well-marked  species  is  on  National  Herbarium  sheet 
no.  15267,  purporting  to  have  been  obtained  by  Dr.  Bigelow  on  Whipple's  Expe- 
dition, on  the  Canadian  River,  somewhere  between  Fort  Smith  and  the  Rio  Grande. 

There  are  two  other  sheets  from  the  Fame  general  region,  collected  more  recently, 
that  may  or  may  not  belong  here — one  by  Dr.  E.  Palmer,  from  between  Fort  Cobb 
and  Fort  Arbuckle,  in  1868,  and  one  by  M.  A.  Carleton,  from  Cheyenne  County,  Okla- 
homa, June,  1891.  Both  these  are  in  early  and  immature  state,  though  the  fruits,  if 
not  mature,  are  nevertheless  full  grown  and  similar  to  those  of  the  type,  while,  if  the 
foliage  is  less  remarkably  gland-dotted,  that  may  well  be  owing  to  their  immaturity. 

28.  Ptelea  aboriginum,  sp.  nov 

Twigs  of  the  season  appearing  more  or  lens  rugose,  but  the  unevenness  obscured 
by  a  short  dense  spreading  pul)escenoe,  the  older  glabrate,  smoothish,  dark  grayish- 
brown:  leaves  subcoriaceous,  of  a  rather  lively  green  above,  pale  beneath,  both  faces 
with  obscure  and  scattered  hints  of  pubescence  and  conspicuously  punctate;  odd  leaf- 
let obovate-elliptic  to  rhomboid-elliptic  or  rhomboid-lanceolate,  about  5  to  7  cm.  long, 
acute  at  apex,  crenate  or  subentire,  the  pair  quite  similar,  but  smaller  by  one-third 
or  one-half,  seldom  obviously  inetiuilateral:  samara  1.5  to  2  cm.  long,  almost  as  broad, 
little  deviating  from  the  orbicular,  truncate  or  emarginate  at  base,  at  apex  usually 
obtuse,  sometimes  retuse;  body  thick,  round-oval,  large,  its  width  notably  exceeding 
that  of  the  wing,  lightly  circumvallate,  the  transverse  rugosity  low,  somewhat  reticu- 
lately  broken,  the  gland  dots  large  and  obvious;  stipe  broad,  cuneate-linear,  a  little 
longer  than  the  slender  style. 

Rocky  hills,  Signal  Mountain,  Indian  Territory,  August  4,  1891,  C.  S.  Sheldon, 
no.  247,  as  in  the  National  Herbarium. 

29.  Ptelea  lucida,  sp.  nov. 

Twigs  dark  red-brown,  low-rugose,  obscurely  if  at  all  glandular,  glabrous  or  with 
scattered  small  hairs:  leaves  not  large,  subcoriaceous,  glabrous  except  a  few  scattered 
hairs  along  the  margin  and  the  mid  vein  beneath,  bright  green  and  shining  above, 
lighter  and  without  luster  beneath,  in  no  part  pale  or  glaucescent;  otld  leaflet  cuneate- 
ol)ovate,  very  obtuse,  4  to  5  cm.  long,  2  to  2.5  cm.  wide  above  the  middle,  all 
obscurely  crenulate,  though  seeming  quite  entire,  a  very  narrow  margin  l)eing  revo- 
lute,  the  pair  like  the  odd  one  in  outline  though  smaller  and  inecjuilateial:  samaras 
large  for  the  foliage,  sul)orbicular,  2  cm.  wide,  the  length  somewhat  less,  both  end^ 
being  retuse,  the  l>ody  round-oval,  of  less  than  the  width  of  the  wing,  lightly  cir- 
cumvallate, the  rugosity  obscure  and  inclined  to  l>e  radiate. 

Rocky  bluffs  of  Comanche  Peak,  Texas,  J.  Reverchon,  June,  1882,  no.  1229,  as  in 
the  herbarium  of  John  Donnell  Smith. 

In  the  National  Herbarium,  occupying  sheet  no.  125,  are  two  immature  twigs  from 
Gillespie  County,  Texas,  collected  by  G.  Jermy,  that  seem  to  be  J\  lucida.  A  third, 
on  sheet  358874  from  Kerr  County,  in  the  same  State,  by  W.  L.  Bray,  is  obviously  to 
be  referreil  here,  although  fruit  in  this  is  only  half  grown.  The  leaves  in  these  early 
specimens  are  of  course  thin,  not  subcoriaceous  as  in  the  mature  type  specimen  col- 
lected by  Reverchon. 

30.  Ptelea  toxicodendron  Small,  Bull.  Torr,  Club  28  :  294.  1901. 

Mature  twigs  dull  rather  dark  brown,  glabrous,  remarkably  smooth;  foliage  of  a 
vivid  almost  shining  green  above,  less  vivid  but  not  pale  beneath,  in  age  doubtless 
6ulM*oriaceous;  o<ld  leaflet  ol)ovate,  4.5  to  6  cm.  long,  abruptly  acute  at  base,  at  apex 
obtuse  or  even  emarginate,  plainly  crenate,  the  larger  doubly  so,  the  pair  commonly 
smaller  by  one-half  or  one-third,  nearly  ovate  and  but  slightly  inequilateral,  all 
sessile:  samaras  unknown. 
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Kerrville,  Texas,  May  3,  18d4,  A.  A.  Heller,  in  flower  and  perhaps  nearly  full- 
fiprown  foliage;  distribated  under  no.  1690.  In  the  mere  outline  of  them  the  leaflets 
recall  those  of  P.  behUifoHa  of  Arizona,  but  the  two  are  otherwise  very  unlike. 

31.  Ptelea  persicifolia,  sp.  nov 

Twigs  of  the  season  light  chestnut-color  but  dull  and  puberulent,  finely  ragaloee: 
foliage  of  a  light  green,  almost  subcoriaeeous,  lighter  benesth,  and  with  scanty 
pubescence  of  rather  long  hairs;  odd  leaflet  somewhat  broadly  and  elliptically  lance- 
olate, 5  to  7  cm.  long,  abruptly  acuminate,  the  pair  similar  and  not  much  smaller, 
all  sessile,  subentire:  samaras  nearly  orbicular,  obtuse  at  both  ends,  2  cm.  broftd, 
not  quite  as  long;  body  round-oval,  of  less  than  the  width  of  the  wing,  sinnoasly 
circnm vallate,  definitely  transverse-rugose  and  strongly  dotted;  style  twice  as  long 
as  the  stipe. 

HuntsvUle,  Oklahoma,  June  5,  1896,  Laura  A.  Blankmship.  Species  in  several 
respects  peculiar,  not  easy  to  place.    Type  in  the  National  Herbarium. 

8d.  Ptelea  subvestita,  sp.  nov. 

Mature  twigs  of  the  season  quite  velvety,  the  indument  concealing  the  evidently 
lightly  rugose  and  red-brown  bark,  the  petioles  also  softly  villous,  and  the  lower  face 
of  the  leaves,  these  subcoriaeeous,  glaucescent  even  above,  and  with  mere  traces  of  a 
scattered  pubescence  beyond  the  veins  and  veinlets,  the  latter  more  distinctly  pubes- 
cent ;  odd  leaflet  rhombic-lanceolate  to  elliptic- lanceolate,  acute  at  both  ends,  4  to  6 
cm.  long,  lightly  and  often  obscurely  crenate,  the  pair  inequilateral  and  obliquely 
oval,  smaller  by  about  one-third;  samaras  suborbicular,  2  cm.  long,  more  or  less; 
hody  oval,  about  as  wide  as  the  wing,  indistinctly  circum vallate,  coarsely  low-rugose, 
the  ridges  not  definitely  transverse,  scantily  and  obscurely  punctate ;  style  and  stipe 
both  pronunent,  subequal. 

Dry  hills  about  Silver  City  and  Fort  Bayard,  southern  New  Mexico,  the  type 
specimens  collected  by  myself  in  mature  fruit,  July  20,  1880,  and  preserved  in  the 
Herbarium  of  the  California  Academy.  Late  in  November  of  1905  the  same  was  col- 
lected at  Fort  Bayard  by  Mr.  J.  C.  Blumer,  the  twigs  laden  with  mature  fruit  of  the 
largest  dimensions,  the  foliage  having  mostly  fallen  at  that  date;  but  the  identity  of 
these  specimens  with  mine,  as  to  the  species,  is  certain^  both  from  the  twigs  and 
from  such  foliage  as  was  preserved. 

^  83.  Ptelea  padifolia,  sp.  nov. 

Growing  twigs  delicately  but  densely  puberulent  under  a  not  sparse  indument  of 
hirsute  hairs  which  is  deciduous,  those  of  the  second  season  wholly  divested  of  the 
hirsute  hairs,  only  puberulent,  even  obscurely  so,  the  red-brown  bark  appearing 
glabrous,  kiarcely  at  all  rugulose  or  glandular:  leaves  of  a  vivid  green  above,  nearly 
glabrous,  some  short  hirtellous  hairs  along  the  mid  vein,  and  a  few  more  short  and 
appressed  scattered  over  the  surface,  the  lower  face  pale  and  almost  hoary  with  a 
minute  Nillous  tomentum;  odd  leaflet  from  narrowly  crenate-obovate  to  almost 
rhomboid- lanceolate,  5  to  7  cm.  long,  cuspidately  acute,  the  pair  smaller  by  from 
one-fourth  to  one-third,  mostly  oblique-oval  and  pointless,  all  neatly  and  evenly 
crenulate:  samaras  not  quite  mature  but  full-grown  round-oval,  nearly  2  cm.  long, 
1.8  cm.  wide;  body  broad-oval,  not  as  wide  as  the  wing;  style  and  stipe  equal. 

Western  Texas,  in  the  canyon  of  the  Rio  Limpia,  April  26,  1902,  S.  M.  Tracy  and 
F.  S.  Earle,  no.  ^,  as  in  my  herbarium  (type)  and  the  National  Herbarium. 

Most  unlike  all  other  species  of  Texas  regions  westward  in  its  thin  deep-green 
foliage;  this  by  its  slender  whitish  veins,  evenly  crenulate  margins,  and  even  by  the 
outline  of  the  terminal  leaflets,  readily  recalls  that  of  some  of  the  so-called  wild 
cherries. 
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84.  Ptelea  neo-xnexicanci,  sp.  no  v. 

Shrub  2  to  3  meters  high;  twigs  of  the  season  olive-green,  gUndular-tuberculate, 
scarcely  rugulose,  minutely  and  simrsely  villous-hirtellous,  the  petioles,  pedicels,  an<l 
lower  face  of  leaves  more  pronouncedly  so:  foliage  thin,  of  a  very  bright  and  lively 
green  above  with  a  trace  of  pubescence  on  the  veins,  beneath  pale  though  hanlly 
glaucescent,  but  with  scattered  soft  hairs;  odd  leaflet  lance-rhomboid,  5.5  to  7.5  cm. 
long,  equally  acute  at  each  end,  the  laterals  sometimes  as  large,  oftener  smaller  by 
one-fourth,  obliquely  ovate,  very  ine<iui lateral,  a<mte,  all  evenly  and  obviously  crenate, 
not  notably  punctate  on  either  face:  samaras  large,  thin,  and  flat,  suborbicular,  2  cm. 
wide,  the  length  less  by  1  mm.  or  more,  both  ends  a  little  retuse;  body  round-oval  or 
almost  orbicular,  of  about  the  wi<lth  of  the  wing,  circumvallate,  the  rugosity  pro- 
nounced and  elevated,  more  or  less  broken  into  transversely  elongate<l  reticulations, 
the  gland-dots  obscure;  style  and  8tii)e  not  very  unequal,  the  latter  a  trifle  shorter. 

In  the  Black  Range,  southern  New  Mexico,  at  about  2,270  meters,  0.  B.  Metcalfe, 
October  11,  1904,  his  no.  1479,  as  in  the  National  Herbarium.  Fendler's  no.  95  may 
perhaps  be  the  same,  but  the  fruit  in  his  8i>eciniens  is  only  half  grown,  yet  the  foli- 
age, so  much  younger  than  in  Metcalfe's,  is  nevertheless  of  a  firmer  texture,  which  is 
prejudicial  against  its  being  the  same. 

35.  Ptelea  acutifolia  Greene  &  Rose,  sp.  nov. 

Twigs  of  the  season  dull  chestnut-color,  rather  sharply  and  angulately  rugose  and 
pubenilent,  the  older  glabrate,  darker,  obtusely  and  tortuously  striate:  leaves  firm 
but  not  subcoriaceous,  deep  green  above,  paler  l)eneath  and  villous-strigulose,  defi- 
nitely crenulate,  all  on  elongated  petioles  mostly  6  to  8  cm.  long;  odd  leaflet  lance- 
elliptic,  very  acute  at  both  ends,  5.5  to  8  cm.  long,  the  pair  usually  but  little  smaller 
and  of  the  same  outline,  being  scarcely  inequilateral:  samaras  small  for  the  foliage, 
transversely  sul)quad rate-orbicular  to  quite  orbicular,  the  largest  and  most  quadrate 
2  cm.  wide,  1.5  cm.  long,  such  subtruncate  at  both  ends;  btnly  very  round-ovoid, 
hardly  as  broad  as  the  wing,  lightly  circumvallate,  not  at  all  sharply  transverse- 
rugose,  moderately  punctate;  style  and  stipe  nearly  equal. 

State  of  Jalisco,  Mexico,  on  the  road  between  Huejuquilla  and  Mesquitett,  August 
25,  1897,  Dr.  J.  N.  R(^e,  no.  2580,  as  in  the  National  Herbarium.  Species  not  other- 
wise knoWn,  and  remarkable"For  the  great  length  of  the  petioles,  the  leaflets  not  acu- 
minate, though  very  acute. 

36.  Ptelea  megacckrpa  Rose,  sp.  nov. 

Twigs  tortuously  striate  rather  than  rugulose,  and  with  glands  between  the  lines; 
bark  chestnut-colored  when  mature,  glabrous:  leaves  large,  of  thin  texture,  vivid 
dark-green  on  lx)th  faces,  scarcely  lighter  beneath  and  not  in  the  least  glaucescent, 
glabrous;  leaflets  ovate-elliptic,  the  pair  almost  or  quite  as  largt^  as  the  odd  one, 
oblique  rather  than  notably  ineijui lateral,  all  cuspidately  acuminate,  entire,  the  odd 
one  7  to  12  cm.  long:  samaras  very  large,  thin  and  flat,  the  circumscription  exactly 
orbicular,  abruptly  subcordate  at  base  and  e<iually  obcordate-notched  at  apex,  both 
the  length  and  breadth  alxmt  3.5  cm.;  l)o<ly  small  in  proportion  to  the  wing,  cir- 
cumvallate, transverse-rugose,  almost  dotless,  as  also  the  wing;  style  of  thrice  the 
length  of  the  stipe. 

Dr.  Rose  establishes  this  handsome  si)ecies  on  Mr.  Pringle's  no.  8S(>8  (type  in 
the  National  Herbarium),  from  the  State  of  Hidalgo,  Mexico;  and  it  has  l)een  so 
distributed. 

Mr.  Pringle  reports  it  to  attain  the  dimensions  of  a  small  tree  at  about  1,600 
meters  altitude  below  Trinidad  Iron  Works,  where  it  was  obtained  by  him  June  2, 
1904.  Flowers  were  collected  May  10,  but,  unhappily,  none  but  the  pistillate;  so 
that  the  character  of  the  filaments  can  not  l)e  given. 
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87.  Ptelea  laetissima  (ireene  &  Rose,  sp.  nov. 

Twigs  of  the  fleason  dull  red-brown,  lightly  rugulone,  puberulent,  the  older  dull 
brown,  glabrate,  smoothish:  leaves  small,  of  a  light  very  bright  green  above,  light 
dull  green  beneath,  with  faint  trace  of  minute  scattered  hairiness  on  both  faces,  but 
to  the  unaided  eye  glabrouH;  odd  leaflet  lanceolate,  acutish  at  both  end^,  about  5  cm. 
long,  the  pair  similar  and  hardly  inecjui lateral,  only  about  half  as  large,  all  sessile, 
obeoletely  crenulate:  samaras  large  for  the  foliage,  greenish  in  maturity,  orbicular, 
about  1.8  cm.  long  and  broad,  truncate  at  base,  emarginate  at  apex;  body  oval,  of 
less  than  the  width  of  the  wing,  prominently  rugose,  but  the  wrinkles  not  very  con- 
tinuously trans\'er8e,  punctuation  not  strong;  stile  and  stipe  nearly  equal,  both  slen- 
der yet  prominent. 

NearTehuacan,  State  of  Puebla,  Mexico,  September,  1905,  collected  by  Messrs.  Rose, 
Painter,  and  Rose  (no.  9^27),  type  in  the  National  Herbarium.  The  specimens  being 
atthatdatein  fruit  nearly  matured,  and  with  foliage  bright  and  untarnisheil  as  if  that  of 
early  summer  at  the  North,  are  evidence  that  the  species  comes  into  leaf  and  flower 
only  late  in  summer  after  the  beginning  of  the  rainy  neason. 

We  have  in  the  I'nited  States  no  Ptelea  to  equal  this  in  the  beauty  of  its  light 
green  almost  brilliant  foliage,  a  strong  tinge  of  which  is  held  by  even  the  mature 
fruit. 

88.  Ptelea  verrucosa,  sp.  nov. 

Twigs  of  the  season  greenish  at  maturity,  verru cose- roughened  with  crowded  short 
rugosities  each  crowned  with  a  conspicuous  gland,  the  intervening  small  furrows 
with  a  few  hairs,  the  older  twigs  smoother,  straw-colored,  glabrate  but  still  low- 
tuberculate:  foliage  vivid  green  above,  paler  beneath,  stiffly  aul)coriaceous,  strongly 
punctate  on  both  faces  and  with  evident  traces  of  pubescence;  odd  leaflet  ovate  above 
an  abruptly  cuneate  l)ase,  4  to  6  cm.  long,  cuspidately  pointed  but  the  very  apex 
emarginate,  the  whole  margin  very  lightly  though  not  finely  crenate:  samara  small 
for  the  foliage,  exactly  orbicular,  1.3  to  1.5  cm.  long,  quite  as  broad;  body  round- 
obovate,  broader  than  the  wing,  lightly  circumvallate,  coarsely  reticulate  and  pitted, 
the  glands  many  and  evident;  style  prominent,  more  than  twice  as  long  as  the  very 
short  stipe. 

Well  marked  species  known  in  but  a  single  but  very  satisfactory  specimen  in  the 
collection  of  the  old  Mexican  Boundary  Survey,  mounted  on  National  Herbarium 
sheet  no.  624,  along  with  fragments  of  three  other  st)ecies.  No  special  locality  is 
indicated  for  any  of  the  specimens. 

80.  Ptelea  ambigens,  sp.  nov. 

Shrub,  probably  low,  all  the  twigs  and  branches  short,  stoutish,  flexuous,  very  leafy, 
scarcely  tuberculate  and  but  lightly  rugose  in  any  stage,  in  all  pale  straw-color,  gla- 
brous: leaves  quite  firmly  subcoriaceous,  glabrous  pale  and  glaucescent  beneath,  only 
very  obscurely  punctate;  middle  leaflet  obovate,  4  to  5  cm.  long,  abruptly  cuneate  at 
base,  acute  at  apex,  the  pair  obliquely  oval,  smaller  by  one-half  or  one-third,  all 
more  or  less  distinctly  crenate:  samaras  suborbicular,  mo'itly  a  trifle  broader  than 
long,  the  width  in  the  larger  2  cm.  the  length  1.8  cm.,  some  smaller  even  a  trifle 
longer  than  broad  and  inclining  to  obovate;  body  oval,  of  less  than  the  width  of  the 
wing,  with  but  faint  traces  of  transverse  ridges,  no  circumvallation,  but  copiously 
dotted:  style  shorter  than  the  stipe. 

The  only  specimen,  but  that  a  very  good  one,  is  from  some  unmentioned  station 
in  southern  Utah,  and  was  collected  by  Dr.  E.  Palmer  as  long  ago  as  1877.  The 
species  is  peculiar  as  exhibiting  along  with  the  whitish  and  shining  twigs  of  this 
group  a  foliage  not  so  distinctly  yellow-green,  the  lower  face  being  quite  glaucescent, 
aa  in  none  of  its  near  allies. 
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40.  Ptelea  nitenB,sp.  nov. 

Shrub  low,  compact,  densely  leafy  and  floriferous;  twigs  of  the  season  light  yel- 
lowish brown,  roughened  by  short  ridges  each  bearing  a  low  tubercular  gland,  deli- 
cately puberulent  or  glabrous,  the  older  only  very  light  brown,  smooth,  glabrate, 
almost  shining:  leaves  subcoriaceous,  light  green,  coarsely  gland-dotted  and  glabrous 
above,  paler  beneath  and  less  glandular,  obscurely  pubescent  along  the  mid  vein; 
odd  leaflet  4  to  5  cm.  long,  rhombic-lanceolate,  very  acute  or  shortly  acuminate, 
faintly  crenate,  the  pair  slightly  inequilateral,  nearly  as  large:  samaras  suborbicular 
inclining  to  ovoid,  1.5  to  1.8  cm.  long,  subcordate,  the  apex  obtuse  or  retuse,  the 
whole  of  firm  hard  texture  and  somewhat  polished,  body  oval  and  very  long  in 
proportion,  circum vallate,  strongly  wrinkled  butirr^ularly  rather  than  transversely, 
the  glands  few  and  not  prominent;  style  greatly  elongated,  stipe  very  short,  almost 
obsolete. 

Canyon  of  the  Arkansas  River  above  Canon  City,  Colorado,  July,  1892,  Miss 
Eastwood,  the  type  in  the  Herbarium  of  the  California  Academy,  in  copious  fruit. 
The  species  was  collected  by  myself  in  the  same  canyon  in  1896,  but  in  leaf  only,  no 
fruit  seen.  A  specimen  in  young  fruit,  taken  in  June,  1892,  by  Mr.  J.  H.  Co  wen  at 
Florence,  well  down  the  Arkansas  Valley  toward  the  pTains,  may  also  belong  here; 
but  the  bark  in  this  is  straw-colored  and  the  immature  foliage  abruptly  rather  long- 
acuminate. 

41.  Ptelea  pallida,  sp.  nov. 

Twigs  of  the  season  of  a  light  yellowish-brown,  puberulent,  elongated-rugose,  hardly 
glandular,  those  of  a  former  season  glabrate,  light  ash-gray,  low-rugose:  leaves  not 
large,  rigidly  subcoriaceous,  dull  pale  green  above,  beneath  still  paler  and  glauces- 
cent,  both  fac>es  glabrous  except  as  to  mere  traces  of  short  pubescence  on  the  veins 
and  margin;  odd  leaflet  elliptic-lanceolate,  3.5  to  5.5  cm.  long,  lateral  pair  one-half 
to  three-fourths  as  large,  obliquely  oblong-lanceolate,  all  minutely  crenate-subserru- 
late,  the  petioles  3.5  to  4.5  cm.  long  and  remarkably  slender:  samaras  large  for  the 
foliage,  1.5  to  2  cm.  long,  almost  exactly  orbicular,  very  obtuse  or  almost  truncate  at 
each  end;  body  oval,  of  less  than  the  width  of  the  wing,  not  distinctly  circum vallate, 
the  ridges  low,  seldom  definitely  transverse,  usually  of  a  sinuous  irregularity  and 
with  few  large  gland-dots  interspersed;  wing  smoothish,  the  reticulation  low;  style 
long,  stipe  half  as  long,  both  prominent. 

Arid  rocky  hills  above  Peach  Springs,  northern  Arizona,  collected  by  the  writer 
July  3,  1889;  type  in  the  National  Herbarium.  The  species  is  peculiar,  not  easily 
associated  with  any  group. 

42.  Ptelea  straxninea,  sp.  nov. 

Fruiting  twigs  short,  stout,  almost  divaricate  or  a  little  recurved,  straw-colored 
and  deeply  so,  almost  yellowish,  delicately  puberulent,  faintly  rugulose,  almost 
glandless,  the  dots  few,  low,  obscure,  the  bark  of  older  twigs  whitish,  glabrate, 
smooth  and  polished:  leaves  not  thick,  hardly  suboriaceous,  of  almost  the  same 
bright  light  green  on  both  faces,  everywhere  glabrous,  only  faintly  and  sparsely 
punctate;  odd  leaflet  obovate,  4  to  6.5  cm.  long,  acute  at  base,  obtuse  at  apex,  defi- 
nitely and  not  finely  crenate,  the  laterals  often  quite  similar  scarcely  smaller,  some- 
times smaller  by  one- third  and  acute  but  seldom  at  all  inequilateral:  samaras  large, 
of  suborbicular  outline  but  broader  than  long,  the  width  fully  2  cm.,  strongly  both 
cordate  and  obcordate,  the  whole  being  thus  somewhat  2-lobed;  body  orbicular  and 
central,  of  much  less  than  the  width  of  the  wing,  only  faintly  low-rugose,  very 
notably  and  densely  glandular. 

Rocky  slopes  of  the  Virgin  Mountains  in  extreme  northwestern  Arizona,  C.  A. 
Purpus,  1898;  his  no.  6165  as  in  the  National  Herbarium.  In  the  foliage  and  fruit 
there  are  suggestions  of  affinity  between  this  and  the  Californian  members  of  the 
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genus;  nevertheless  the  whitish  and  shining  twigs  attest  its  being  really  of  the 
present  singular  group  of  northern  Arizona,  though  differing  considerably  from  most 
others  as  to  its  broad  obovate  leaflets  of  rather  thinnish  texture. 

43.  Ptelea  nitida,  sp.  no  v. 

Shrub  perhaps  low,  the  branching  at  least  compact,  the  fructification  copious,  in 
short  and  very  few-flowered  panicles;  all  twigs  and  branches  whitish,  very  smooth 
and  somewhat  shining:  leaves  small,  of  the  same  light  green  on  both  faces,  glabrous, 
strongly  punctate;  middle  leaflet  ovate-lanceolate,  3  to  4  cm.  long,  acutish  at  each 
end,  obscurely  crenulate,  the  laterals  oval  to  lanceolate  and  from  nearly  or  quite 
as  large  to  smaller  by  about  one-third,  all  sessile:  samaras  lai^  for  the  leaves, 
all  triqaphfous,  the  faces  round-obconiate,  1.5  cm.  in  length  and  breadth,  retuse  at 
base  Nitolicordate  at  the  broad  summit;  body  oval,  of  less  than  the  width  of  the 
wing,  very  faintly  circum vallate,  but  also  the  rugosity  equally  low  and  obscure,  as 
is  also  the  reticulation  of  the  wing,  the  fruit  as  a  whole  remarkably  smooth  and  pol- 
ished, the  scattered  punctuation  hardly  more  obvious. 

Species  known  to  me  only  as  in  the  Herbarmm  of  the  California  Academy  from 
somewhere  in  the  Grand  Canyon  of  the  Colorado  in  Arizona,  collected  by  E.  0. 
Wooton,  July  8,  1892. 

44.  Ptelea  ar^entea,  sp.  nov. 

Twigs  whitish  and  polished,  much  smoother  than  in  any  others  of  the  group, 
neither  ridges  nor  glands  obvious  to  the  unaided  eye:  leaves  hard  and  quite  coria- 
ceous, of  a  bright  but  not  shining  green  above,  very  pale  and  with  a  silvery  gloss 
beneath,  y^  everywhere  perfectly  glabrous;  odd  leaflet  lanceolate  or  even  slightly 
rhombic-lanceolate,  acute,  3  to  4.5  cm.  long,  laterals  smaller  by  about  one-fourth, 
lanceolate,  all  sessile,  obscurely  subserrulate:  samaras  large  for  the  foliage,  usually 
triquetrous,  those  2-winged  and  plane-suborbicular  but  broader  than  long,  the  breadth 
L5  cm.;  body  in  all  elongated-obovate,  marked  throughout  its  length  with  obscure 
low  but  quite  transverse  ridges  and  with  low  circum vallation,  the  dots  many,  yet 
inconspicuous;  style  slender,  not  long,  yet  longer  than  the  short  cuneiform  stipe. 

This  species,  remarkable  for  its  leathery  foliage,  silvery-lustrous  beneath,  is  known 
to  me  only  as  collected  by  Dr.  F.  H.  Knowlton,  somewhere  m  the  Grand  Canyon  of 
the  Colorado,  September  10,  1889,  the  specimens  fillmg  two  sheets  in  the  National 
Herbarium  (one  the  type).  Notwithstanding  the  luster  on  the  lower  face  of  the 
leaflets,  1  am  unable  to  detect  any  indument  there,  either  lepidote  or  otherwise. 

45.  Ptelea  neglecta,  sp.  nov. 

Mature  twigs  of  the  season  light  chestnut-color,  short-rugulose,  gland ular-tuber- 
culate,  glabrous,  those  a  year  old  whitish,  smoother  and  shining,  leaves  equally 
lighl-green  on  both  faces,  subconaceous,  glabrous,  conspicuously  and  darkly  gland- 
dotted,  odd  leaflet  lanceolate,  3.5  to  5  cm.  long,  obtuse,  the  pair  commonly  little 
smaller,  equal-sided,  all  obscurely  or  not  at  all  crenate,  sessile:  samara  very  large 
lor  the  loliage,  2  to  2.2  cm.  long,  broadly  oval  or  obovate,  retuse  at  tK)lh  ends,  body 
rather  narrowly  oval  and  long,  of  the  width  of  the  wing,  not  rugose  but  very  strongly 
gland-dotted,  the  dots,  however,  in  some  disposed  in  rather  definitely  transverse 
lines,  style  and  stipe  subequal,  both  short. 

Near  Kanab,  southern  Utah,  A.  Wetherill,  1897;  the  only  specimens  in  the  Herb- 
arium of  the  California  Academy,  consisting  of  two  sorry  fragments,  but  well  m 
fruit,  and  evincing  a  marked  species. 

46.  Ptelea  triptera,  sp.  nov. 

Shrub  apparently  low,  the  whitish  or  straw-colored  branches  more  glandular- 
tuberculate  than    rugose:   leaves   small,  in  maturity  subcoriaceous,  yellow-green 
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and  glabrous  throughout;  leaflets  all  lanceolate,  sessile,  slightly  acuminate,  the 
odd  one  3  to  4.5  cm.  long,  the  laterals  notably  smaller,  all  obscurely  subserrate 
or  dentate:  samaras  large  for  the  foliage,  almost  invariably  triijuetrous,  the  face 
broadly  round-cordate,  the  apex  being  narrower,  yet  rather  broad  and  emarginate; 
body  round-oval,  not  transverse-rugose  but  deeply  pitted-reticulate,  a  conspicuous 
gland  in  each  pit,  the  whole  body  slightly  circumvallate,  of  less  than  the  width  of 
the  wing,  the  fruit  as  a  whole  1.5  cm.  long  and  quite  as  broad  near  the  base. 

Grand  Canyon  of  the  Colorado,  Arizona,  excellent  specimen  in  the  National 
Herbarium,  collected  by  J.  W.  Tourney,  July  11,  1892. 

47.  Ptelea  lutescens,  sp.  nov. 

Bark  of  all  twigs  and  branches  whitish  and  shining  as  well  as  strongly  rugulose 
and  faintly  and  sparingly  glandular-tul)erculate:  foliage  light  green,  a  little  pale 
beneath,  of  barely  subcoriaceous  texture,  densely  and  minutely  dotteil  on  both  faces; 
odd  leaflet  lanceolate  above  a  rather  long  cuneate  base,  4  to  6  cm.  long,  laterals  from 
nearly  as  large  to  smaller  by  one-half,  obliquely  lanceolate,  all  lightly  subserrate- 
toothed  and  quite  sessile:  samaras  large,  8ul)orbicular,  2  cm.  wide  and  not  quite  as 
long,  subtruncate  across  the  broad  summit,  the  base  often  slightly  retuse;  Ixxly  oval, 
of  little  more  than  half  the  width  of  the  wing,  faintly  transverse-rugose  and  circum- 
vallate, not  strongly  gland-dotteil ;  style  and  stipe  about  equal. 

Species  of  northwestern  Arizona,  inhabiting  canyons  tributary  to  the  Grand  Can- 
yon of  the  Colorado,  the  best  specimen  from  Reil  Canyon  Trail,  collecteil  June  10, 
1901,  by  Lester  F.  Ward  (type  in  the  National  Herl)arium) .  Younger  material,  with 
fruit  not  mature,  from  Bright  Angel  Trail,  by  Dr.  C.  Hart  Merriam,  May  10,  1903. 
These  last  imperfect  specimens  have  smaller  relatively  broader  leaflets,  and  may 
possibly  represent  another  species. 

48.  Ptelea  elegans,  sp.  nov. 

Twigs  much  smoother  than  in  the  last,  and  straw-colored  rather  than  whitish, 
the  rugosity  less  prominent:  leaves  thinner,  twice  as  large,  the  middle  leaflet  lance- 
olate, acuminate,  all  these  sessile,  ol)scurely  subserrate-toothed :  samaras  fully  2  cm. 
wide  and  of  the  same  length  except  as  notched  broadly  and  deeply  at  l)oth  ends 
between  ^rounded  cordate  lobes;  body  obovoid,  distinctly  yet  delicately  transverse- 
rugose  not  circumvallate,  small  dotted;  style  short,  stipe  none. 

Grand  Canyon  of  the  Colorado,  Arizona,  June  14,  1891,  D.  T.  McDougal,  the 
shrub  said  to  grow  *'in  rich  soil  and  in  water."  The  only  specimens  seen  are  in 
the  National  Herbarium. 

40.  Ptelea  confinis,  sp.  nov. 

Immature  twigs  of  the  season,  short,  crooked,  whitish,  rugulose  and  polished,  but 
also  sparingly  pubescent;  those  a  year  or  two  old  dull  brownish,  glabrate,  less  rugu- 
lose, notably  gland ular-tuberculate:  leaves  small,  of  a  light  somewhat  yellowish 
green  above,  paler  and  glaucescent  beneath;  odd  leaflet  3  to  4  cm.  long,  rhombic- 
lanceolate  or  merely  ovate-lanceolate,  the  laterals  almost  as  large,  obliquely  lanceo- 
late, all  acutish,  sessile,  finely  and  evenly  or  very  obscurely  serrulate:  samaras  large 
for  the  foliage,  suborbicular,  1.5  cm.  long  and  of  the  same  breadth,  retuse  at  base, 
minutely  cuspidate-acute  at  apex;  lK)dy  oval,  of  less  than  the  width  of  the  wing,  con- 
spicuously transverse-rugose  and  dotte<^l;  style  and  stipe  both  short. 

El  Paso,  Texas,  April,  1881,  G.  R.  Vasey;  specimens  with  fruit  unripe,  but  appar- 
ently almost  or  quite  full  grown. 

The  plant  is  interesting  as  belonging  to  that  group  of  white-barked  s|XH'ies  inhab- 
iting the  region  of  the  Grand  Canyon  of  the  Colora<lo  in  northwestern  Arizona  and 
adjacent  Utah. 

The  material  examined  is  on  four  sheets  in  the  National  Herbarium,  among  which 
1  would  name  that  on  sheet  15254  as  the  type. 


Digitized  by 


Google 


GREENE — PTELEA    IN   THE    WEST    AND   SOUTHWEST.  73 

50.  Ptelea  sali^na,  sp.  nov. 

Twigs  and  branches  all  with  whitisli  shining  l)ark  faintly  rugose,  not  obvionsl} 
glandular,  glabrous:  foliage  thinnish,  clear  light  green  al)ove,  paler  beneath,  pustu- 
late-punctate but  glands  colorless  and  obscure,  both  faces  glabrous;  odd  leaflet  nar- 
rowly lanceolate  or  even  lance-linear,  slightly  acuminate  but  the  very  apex  obtuse, 
5  to  9  cm.  long  including  a  distinct  and  not  very  short  petiolule,  the  pair  one-third 
smaller,  short-petiolulate,  in  general  narrower  in  proportion  but  etjual-sided,  all 
lightly  crenate:  samaras  large,  subrenifonn-orbicular,  being  always  broader  than 
long,  the  breadth  1.5  to  2  cm.,  base  sulwordate,  apex  not  so,  but  now  and  then  mu- 
cronate-acutish ;  body  oval,  smallish,  of  little  more  than  half  the  width  of  the  wing, 
very  lightly  transverse-rugose  and  faintly  dotted,  not  circum vallate,  the  faint  ridges 
becoming  more  prominent  as  graduating  into  the  somewhat  retrorse  venation  of  the 
wing;  style  and  stipe  equal,  or  the  former  longer. 

Nagle's  Ranch,  Arizona,  altitude  2,240  meters,  M.  E.  Jones,  vSeptember  15,  1894, 
no.  6048,  as  in  the  National  Herbarium  (type)  and  the  .Herbarium  of  the  California 
Academy.  Most  peculiar  species,  having  long  narrow  leaflets  imitating  the  leaves 
of  *S!a/ur  nigra  in  color,  form,  and  texture.  The  locality  is  in  northern  Arizona,  north 
of  the  Grand  Canyon. 

61.  Ptelea  brevistylis,  sp.  nov. 

Twigs  and  branches  for  two  seasons  dark  reddish  brown,  sparsely  puberulent,  not 
rugulose,  but  roughened  with  a  rather  close  tuberculation:  leaflets  of  a  dull  light 
green,  ovate-  to  oblong-  lanceolate,  5  cm.  long,  in  age  glabrate,  doubtless  pubescent 
when  young,  the  margins  lightly  crt*nulate:  samaras  large  and  with  broad  thinnish 
wing,  the  outline  usually  round-obovate,  but  in  some  nearly  orbicular,  the  length  of 
the  largest  2  cm.,  the  breadth  toward  the  summit  1.8  cm.;  body  of  the  fruit  large, 
round-obovate,  very  obscurely  and  irregularly  rugose,  somewhat  pul)escent,  strongly 
gland-<lotted,  very  eccentric,  its  summit  nearly  or  (juite  styleless  and  the  wing  thin, 
deeply  emarginate,  or  obcordate,  the  almost  sessile  stigma  in  the  notch,  the  base  of 
the  wing  merely  subcordate  and  the  stijHi  long. 

Of  this  shrub,  singular  among  Californian  species  of  Ptelea  by  its  large  fruit  with 
broad  wing,  which  is  subcordate  at  base  and  nearly  obcordate  at  summit,  only  a 
single  specimen  has  been  seen,  and  that  imperfect  as  to  foliage,  but  with  a  fine  clus- 
ter of  fruits.  It  was  collected  by  G.  R.  Vasey  in  1875,  in  what  part  of  the  State  it 
is  impossible  to  ascertain. 

It  is  unmistakably  Californian  by  the  peculiar  hue  and  venation  of  foliage  that 
are  common  to  all  known  Californian  species,  and  which  occur  in  no  others;  and  its 
fruit  is  pubescent,  as  in  none  but  Californian  members  of  the  genus.  The  tyi)e 
specimen  is  in  the  National  Herbarium,  sheet  no.  321. 

52.  Ptelea  ovalifolia,  sp.  nov. 

Mature  twigs  of  the  season  chestnut-color,  lightly  rugulose,  quite  as  prominently 
tuberculate,  minutely  and  not  densely  puberulent,  those  a  year  old  glabrate,  the 
tuberculation  more  prominent,  the  rugosity  less  so:  leaves  ample,  firm,  but  not  sub- 
coriaceous,  of  a  light  vivid  green  on  l)oth  faces  and  almost  i>oli8hed,  a  trifle  paler 
and  duller  beneath,  with  mere  traces  of  pubescence  on  veins  and  veinlets;  terminal 
leaflet  oval,  6.5  to  8  cm.  long,  3.5  to  4  cm.  broad,  the  pair  smaller  by  one-fourth  to 
one-third,  obliquely  oval,  all  sessile,  nearly  obtuse,  some  with  a  short  and  abrupt 
blunt  point,  all  more  or  less  crenate:  samaras  small  for  the  foliage,  subreniform- 
orbicular,  the  width  being  about  1.7  cm.,  the  length  only  1.4  cm.,  the  base  retuse,  the 
apex  only  very  obtuse;  body  broadly  round-oval,  large,  its  width  notably  greater 
than  that  of  the  wing,  obscurely  puberulent  in  full  maturity,  the  rugosities  tending 
transversely  but  almost  wholly  broken  into  pitted  reticulations,  each  with  a  gland 
at  bottom;  style  and  stipe  not  obscure,  both  short. 
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The  type,  and  only  known  specimen,  I  find  on  sheet  321,  National  Herbarium, 
collected  in  California  in  1876  by  G.  R.  Vasey,  no  other  data  given;  in  all  the 
valuable  collection  of  Califomian  Ptelea  belonging  to  the  California  Academy  there  is 
nothing  showing  approach  to  this  in  respect  to  either  its  broad  and  large  oval  leaflets 
or  its  transversely  elongated  samaras. 

58.  Ptelea  cinnamomea,  sp.  nov. 

TwigB  of  the  season  of  a  rather  bright  cinnamon-red,  glabrous,  rugose  and  glandu- 
lar-tuberculate  but  polished,  those  a  year  old  similar  but  darker  and  not  shining: 
leaves  thin,  of  a  vivid  light-green  above,  paler  beneath,  copiously  glandular  and  the 
glands  colorless  and  pellucid,  obscurely  puberulent  along  the  veins  beneath,  glabrous 
and  shining  above;  middle  leaflet  5  to  7.5  cm.  long,  obovate-oblong  and  obtuse  as  to 
those  of  the  lower  and  fruiting  branches,  elliptic-lanceolate  on  vigorous  sterile  shoots, 
always  obtuse,  lightly  crenate,  the  pair  two-thirds  as  large,  only  slightly  inequilateral: 
samara  from  suborbicular  to  somewhat  obovate,  about  18  mm.  long,  obtuse  at  base,  at 
apex  subulate-pointed,  by  the  projecting  style  pervading  a  cusp-like  continuation  of 
the  wing,  the  body  very  large,  much  wider  than  the  width  of  the  wing,  suborbicular 
to  round-obovate,  the  usual  transverse  ridges  faint,  apt  to  be  broken  into  something 
like  a  reticulation,  the  intervals  strongly  glandular. 

Vicinity  of  lone,  California,  in  the  foothills  of  the  Sierra,  June,  1904,  Ernest  Braun- 
ton;  type  in  the  National  Herbarium. 

54.  Ptelea  creniaata  Greene,  Pittonia  1:  216.  1888. 

Ptelea  anguslifolia  Brew.  &  Wats.  Bot.  Cal.  1 :  97.  1876,  in  part,  not  Benth. 

Ptelea  crentdata  Greene,  Pittonia  1 :  216.  1888;  Flora  Franciscana  75. 1891;  Man.  Bay- 
Reg.  72.  1894,  of  all  in  part  only. 

Young  twigs  gland-dotted  and  sparsely  hirtellous-villous,  those  of  the  second  sea- 
son dark  brown  or  blackish,  glabrate,  glandular- tuberculate  and  rugulose:  leaflets 
notably  unequal,  the  laterals  one-third  to  two-thirds  the  size  of  the  terminal,  this  4 
to  7  cm.  long,  broadly  to  narrowly  cuneate-obovate,  all  of  rather  light  vivid  green, 
gland-dotted  and  more  or  less  puberulent,  the  feather  veins  strongly  divergent  and 
on  the  lower  face  whitish  and  very  conspicuous,  the  margins  crenulate,  or  in  the 
largest  and  most  vigorous  specimens  doubly  subserrate  crenulate,  the  apex 
acute  or  in  some  obtusish:  branches  of  the  inflorescence  and  the  pedicels  minutely 
hirtellous:  filaments  hirsutulous  from  base  to  above  the  middle:  samara  orbicular, 
1.4  to  1.6  cm.  wide,  the  lenglh  from  slightly  less  to  a  trifle  more,  not  flat  but  dis- 
tinctly concavo-convex,  sometimes  a  little  i*etuse  at  both  ends,  sometimes  at  neither; 
body  very  large  and  thick,  of  nearly  or  quite  twice  the  width  of  the  wing,  very 
broadly  round-oval  or  almost  orbicular,  not  circum vallate,  closely  but  irregularly 
transverse-rugose  and  also  marked,  at  least  from  the  middle  upward,  by  a  broad, 
shallow  furrow,  the  whole  moderately  gland-dotted  and  puberulent;  style  and  stipe 
short,  equal. 

The  description  of  this  more  common  Califomian  species  is  here  completed  in  the 
light  of  perfect  material  from  Mount  Diablo,  partly  as  collected  by  the  late  Dr. 
Parry,  July  4,  1872,  and  partly  from  a  pocket  of  many  mature  samaras  brought 
from  the  same  locality,  October,  1898,  by  Dr.  C.  Hart  Merriam.  Its  habitat  on  that 
mountain  'seems  to  be  in  Mitchell's  Canyon,  on  the  northward  slope,  and,  as  Dr. 
Merriam  informs  me,  at  an  elevation  of  about  300  meters.  Flowering  specimens 
were  distributed  from  this  station  by  C.  F.  Baker,  collected  by  himself  in  April, 
1903,  the  distribution  numbers  being  2942  and  2943.  The  species  appears  to  occur 
at  various  other  places  up  and  down  the  Coast  Range  of  middle  California. 

Number  5564  of  Heller  <&  Brown,  from  the  Marysville  Buttes,  distributed  for  P. 
crenulata,  I  suspect  may  represent  another  and  a  more  local  species;  but  the  speci- 
mens are,  as  usual,  in  flower  only.  A  like  degree  of  uncertainty  exists  in  relation  to 
a  sheet  from  Kaweah,  Tulare  County,  collected  by  Miss  Eastwood,  April,  1895. 
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55.  Ptelea  bullata,  sp.  nov. 

Shrub  dioecious,  the  male  not  known:  growing  twigs  obscurely  puberulent,  rugu- 
loee;  older  branches  dark-brown,  glabrous:  leaves  of  a  light  and  vivid  green,  lighter 
beneath,  glabrous  on  both  faces  except  for  a  sparse  short  pubescence  on  the  midvein 
beneath,  sparsely  gland-dotted  and  very  minutely  densely  puncticulate;  terminal  . 
leaflet  elliptic-lanceolate,  5  to  6.5  cm.  long,  acute  at  both  ends,  not  very  distinctly 
subeerrulate,  the  pair  more  than  two-thirds  as  large,  more  or  less  inequilateral;  flow- 
ers many,  in  ample  loose  subcorymbose  panicles,  but  these  sessile,  not  equaling  the 
foliage:  samaras  suborbicular  or  incliping  to  round-obovate,  abruptly  acute,  the  base 
truncate  or  subcordate,  about  1.5  cm.  long,  1.2  cm.  wide  above  the  middle;  body 
large,  round-ovate,  much  wider  than  the  width  of  the  wing,  puberulent,  faintly  cir- 
cnmvallate,  gland-dotted  only  while  immature,  in  maturity  finely  transverse- 
rugose,  but  the  intervals  between  the  ridges  elevated  above  them  and  as  if  inflated. 

Anderson's  Ranch,  Lower  Lake,  Lake  County,  California,  May  11,  1901,  Agnee 
Bowman;  type  specimen  in  the  Herbarium  of  the  California  Academy;  no  others 
seen.  The  species  is  a  most  notable  one  in  the  characters  of  its  fruit,  this  being  des- 
titute of  dot-like  glands,  and  the  surface  of  the  capsular  body  rising  in  blister-like 
elevations  between  the  uncommonly  slender  and  low  transverse  ridgee,  all  manifestly 
quite  normal. 

56.  Ptelea  cycloloma,  sp.  nov. 

Young  twigs  and  other  growing  parts  puberulent,  even  older  twigs  and  branches 
puberulent,  dark-brown,  tuberculate,  but  mature  foliage  more  obscurely  pubescent 
or  puberulent,  yet  not  glabrous  on  either  face,  wholly  of  a  light  but  dull  green;  ter- 
minal leaflet  oblong,  lanceolate,  obtuse,  but  at  base  abruptly  acutish,  4.5  to  6  cm. 
long,  somewhat  crenulate,  the  pair  about  two-thirds  as  large,  only  slightly  inequi- 
lateral: samaras  variable  as  to  size,  the  smaller  1  cm.,  the  larger  1.5  cm.,  wide,  orbic- 
ular, not  notched  or  lobed  or  truncated  at  either  end;  body  unusually  large, 
commonly  almost  obicular,  its  breadth  nearly  twice  that  of  the  wing,  also  unusually 
thick  and  double  convex,  with  no  trace  of  circumvallation,  only  a  low  transverse 
rugosity  but  with  copious  and  prominent  gland-dots. 

Mountains  near  Mariposa  in  the  Sierra  Nevada,  California,  collected  by  J.  W. 
Congdon,  the  fruiting  specimens  in  July,  1893,  the  flowering  in  May,  1894;  type  in 
the  Herbarium  of  the  California  Academy,  sheet  no.  12214.  The  flowering  speci- 
mens are  from  the  pistillate  shrub,  and  the  stamens  therefore  unknown.  The 
species  is  most  interesting,  inasmuch  as  its  fruits,  with  their  unusually  large  and 
tiiick  nut-like  body  and  narrow  wing,  make  some  approach,  not  however  any  near 
approach,  to  those  of  the  more  southerly  P.  aptera, 

57.  Ptelea  nucifera,  sp.  nov. 

PteUa  apUra  Brandegee,  Proc.  Cal.  Acad.  II.  2:  138.  1889,  not  Parry. 

Evidently  a  low  stunted  shrub,  the  branches  of  the  season  and  leaf-bearing  twigs 
mostly  less  than  an  inch  long,  dark  brown,  puberulent,  not  strongly  tuberculate; 
flowers  and  early  foliage  not  known:  mature  leaves  subcoriaceous,  small,  the  leaflets 
very  unequal,  the  lateral  pair  usually  greatly  reduced  and  unequally  so,  the  odd 
leaflet  narrowly  obovate-oblong  to  obovate,  lightly  and  not  closely  crenate,  the 
whole  leaf  glabrous  and  coarsely  gland-dotted  above,  scantily  pubescent  beneath: 
fruits  oval,  2  cm.  long,  very  thick  and  hut-like,  encircled  by  a  distinct  though  narrow 
wing,  this  and  the  body  thickly  beset  with  low  tubercles  frustulate  at  summit. 

Las  Huevitas,  Lower  California,  May  20, 1889,  T.  S.  Brandegee.  Type  in  the  Her- 
barium of  the  California  Academy.  It  is  mounted  on  the  same  sheet  with  some  of 
Dr.  Parry's  specimens  of  his  P.  aplera^  and  even  the  fruits  of  P.  nudfera^  all 
detached  from  the  twigs  that  supported  them,  have  been  recklessly  placed  within 
the  Bome  pocket  containing  those  of  P.  aptera;  but  they  are  so  different  as  to  be 
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segregated  without  the  least  difficulty.  They  are  fully  throe  times — now  and  then 
four  times— the  size  of  those  of  P.  aplera^  but  have  a  wing.  The  body  has  its  own 
outline,  being  exactly  oval  in  P.  nudfera,  whereas  in  P,  aptera  it  is,  as  Dr.  Parry 
said,  **  broadly  ovate." 

The  locality  of  P.  nucifera  is  well  down  toward  the  middle  of  the  Lower  Californian 
Peninsula,  and  at  some  distance  inland,  in  the  vicinity  of  a  desert  water  hole,  while 
P.  aptera  is  maritime,  inhabiting  hills  that  slope  down  to  the  sea,  well  toward  the 
northern  extremity  of  the  peninsula. 

Specimens  of  the  fruit  of  P.  nucifera  appear  to  have  been  communicated  by  Mr. 
Brandegee  to  Dr.  Parry;  for  in  the  Parry  Herbarium  I  find  attached  to  the  type 
sheet  two  pockets,  one  containing  his  types  of  the  fruit  of  P.  aptera  and  so  labeled; 
the  other  inclosing  five  perfect  samaras  of  P,  nucifera.  This  pocket  is  without  a 
mark  of  any  kind  in  Dr.  Parry's  hand;  ai  if  he  may  have  entertained  some  doubt 
about  ita  contents  being  referable  to  P.  aptera. 

58.  Ptelea  obscura  sp.  nov. 

Shrub  slender,  probably  low,  the  slender  twigs  after  the  first  season  dark-brown, 
glabrate,  closely  reguloseand  strongly  glandular,  all  the  growing  parts,  including  both 
faces  of  the  leaves,  minutely  and  sparsely  appressed-pubescent;  o<ld  leaflet  about  3 
cm.  long,  narrowly  rhomboid-ovate,  broadest  in  the  middle  or  below  it,  acute  at 
base,  acutish  at  apex,  lateral  leaflets  from  less  to  more  than  half  as  large,  inequi- 
laterally  oblong-ovate,  the  leaf  as  a  whole  of  a  light-green,  the  lower  face  lighter  but 
not  glaucescent;  flower  large,  solitary,  the  petals  oblong-obovate,  short-unguiculate, 
densely  puberulent  without  and  withm;  filaments  long,  but  stoutly  subulate,  gla- 
brous throughout:  fruit  not  known  with  certainty. 

Near  Santo  Tomas,  lower  Cahtomia,  May  17, 1886,  C.  R.  Orcutt;  type  in  the  United 
States  National  Herbarium.  The  locality  ol  this  is  not,  hke  that  of  P.  aptera^  man- 
time,  but  well  inland  among  the  peninsular  hills  and  mountains,  a  fact  which  of 
itself  would  betoken  specific  difference,  especially  on  our  Pacific  coast  anywhere,  and 
on  the  peninsula  of  lower  Calilornia  it  would  be  little  short  of  decisive.  But  there 
are  excellent  characters  of  foliage  upon  which  to  et^tablish  P.  obscura  as  a  species; 
and  there  is  ground  lor  a  suspicion  that  its  fruit  furnished  the  type  of  the  figure  of 
so-called  P.  aptera  in  the  third  volume  ol  Garden  and  Forest,  as  I  have  suggested 
below  under  that  species. 

59.  Ptelea  aptera  Parry,  Proc.  Davenp.  Acad.  4 :  39.  1884. 
Ptelea  aptera  Sargent,  Gard.  &  Forest  3 :  333.  fig.  V>'  1890,  in  part 

Shrub  much  branched  and  rigid,  about  2  to  5  meters  high,  all  the  growing  parts 
appressed- pubescent,  but  twigs  and  branches  after  the  first  season  dark-brown  and 
glabrate,  rugulose  and  glandular-tuberculate:  mature  foliage  unknown,  the  leaves  at 
early  flowering  small,  with  leaflets  not  very  unequal,  the  odd  one  1.5  to  2  cm.  long, 
narrowly  obovate,  obtuse,  crenulate,  the  crenatures  commonly  obscured  by  the  rev- 
olute  character  of  the  whole  margin:  flowers  solitary,  or  very  few  and  corymbose, 
usually  pentamerous,  large,  the  filaments  glabrous:  truit  wingless  and  nut-like, 
round-ovate  or  subcordate-ovate,  emarginate  at  apex,  mostly  less,  rarely  more  than 
1  cm.  long,  somewhat  sinuately  rugulose,  and  conspicuously  dotted  with  coarse 
tubercles,  depressed  or  flattened  at  summit  as  if  pustulate  when  growing. 

The  above  diagnosis  is  drawn  wholly  from  Dr.  Parry's  original  specimens  as  col- 
lected by  himself  and  Mr.  Orcutt  from  slopes  of  hills  along  the  seashore  at  Punta 
Banda,  northern  lower  California,  January  24, 1 883.  These  type  specimens  were  made 
available  through  the  courtesy  of  Dr.  Pammel,  of  the  Iowa  Agricultural  College 
at  Ames,  Iowa,  where  Dr.  Parry's  herbarium  is  now  in  keeping.  I  recall  that 
Dr.  Parry,  immediately  after  his  return  to  San  Franciv*<co  from  that  expedition  to 
the  peninsula,  reported  to  me  the  interesting  discovery  of  a  wingless-fruited  Ptelea, 
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sbowing  me  specimens  and  remarking  that  the  shrub  was,  at  the  time  of  collecting, 
in  young  leaf  and  early  flower,  but  that  on  some  branches,  or  else  upon  the  ground 
beneath  the  bushes,  Mr.  Orcutt  had  first  dete(»ted  a  few  fruits,  of  which  they  suc- 
ceeded, through  diligent  search,  in  obtaining  a  small  quantity  for  distribution. 

In  addition  to  this  sheet  of  type  8i)ecimens  1  have  one  duplicate  sheet  before  me, 
and  that  an  excellent  one,  that  he  presented  to  the  California  Academy  at  the  time. 
Another,  less  ample,  was  at  the  same  time  sent  to  the  Herbarium  of  the  Department 
of  Agriculture  (now  in  the  National  Herbarium)  at  Washington;  but  with  this  there 
are  five  good  fruits.  A  sheet  in  the  herbarium  of  Capt.  John  Donnell  Smith,  of 
Baltimore,  in  respect  to  the  size  of  the  branches  and  copiousness  of  flowers,  the  best 
of  all,  is  also  a  part  of  the  original  collection  as  made  by  Mr.  Orcutt. 

The  volume  of  Davenport  Academy  Proceedings,  in  which  the  species  was  pub- 
lished, was  issued  in  1884.  Since  that  date  there  have  been  at  least  two  other  collec- 
tions of  Ptelea  made  on  the  peninsula,  one  by  Mr.  Orcutt  at  Santo  Tomas,  a  locality 
not  maritime  but  at  some  distance  inland  among  the  mountains;  this  in  1886,  and 
another  by  Mr.  Brandegee  from  an  inland  desert  district  much  further  southward; 
this  in  1889.  All  these  specimens,  of  both  collectors,  have  been  distributed  for  P, 
aptera,  yet  are  not  at  all  of  that  species.  Their  respective  characters  as  distinct  have- 
been  given  above. 

Of  the  figure,  published  in  the  third  volume  of  Garden  and  Forest,  purporting  to 
represent  P.  apteroy  there  is  somewhat  to  be  said.  As  to  the  flowering  branch,  with 
immature  and  not  even  full-grown  foliage,  one  can  but  admire  its  faithfulness  to  the 
specimens  of  the  maritime  original  as  in  the  herbaria;  but  the  right-hand  figure 
represents,  first  of  all,  a  strong  phytologic  improbability.  In  no  species  of  Ptelea  is 
the  foliage  much  more  than  half  grown  at  flowering  time;  but  here  we  have  the 
representation  of  a  fruiting  specimen  with  foliage  exactly  like  that  of  the  flowering 
specimen,  even  as  to  size.  This  can  not  be  true  to  nature.  Again,  no  herbarium 
specimens  of  P.  aptera — I  mean  the  original,  from  Punta  Banda — had  been  collected 
in  mature  foliage,  or  even  with  fruits  attached  to  the  branches,  at  the  time  that 
figure  was  made.  Therefore  the  drawing  must  he  thought  of  as  in  a  degree  fictitious. 
And  a  third  reason  for  my  thinking  it  a  sad  piece  of  patchwork  is  that  no  such  fruits 
as  those  figured  were  collected  either  by  Parry  or  Orcutt,  at  least  at  the  original  sta- 
tion of  P.  aptera.  They  differ  from  the  originals  greatly  in  size,  being  nearly  three 
times  as  large,  and  they  are  most  different  in  respect  to  outline.  No  one  having  the 
least  command  of  botanical  terminology  could  have  described  those  figured  as 
*' broadly  ovate"  or  as  '* round-ovate."  Their  form  is  subquadrate-oval;  also  their 
margins  are  evidently  obtuse,  while  in  real  P,  aptera  they  are  not  only  acute  but 
carinately  so. 

Of  the  artist's  skill  and  faithfulness  to  the  materials  set  before  him  to  l)e  put 
together,  there  is  no  ciuestion.  The  character  of  the  tul)erculation  marking  the 
whole  surface  of  the  nut,  and  so  completely  unlike  that  of  any  genuine  Ptelea,  is  well 
brought  out. 

Now,  since  all  the  specimens  on  which  this  figure  is  based  were  collected  either 
by  Dr.  Parry  or  Mr.  Orcutt,  I  think  it  probable  that  Mr.  Orcutt  alone  collected  the 
fruits  figured,  and  not  at  Punta  Banda,  but  at  some  distance  inland,  namely  at  Santo 
Tomas,  and  in  the  middle  of  the  month  of  May,  in  1886,  or  three  years  and  nearly 
three  months  later  than  the  date  of  the  gathering  of  the  Punta  Banda  type.  The 
only  sheet  I  have  seen  of  the  Santo  Tomas  shrub  l)ears  spet'imens  in  mature  foliage, 
but  there  is  no  fruit.  On  characters  of  the  foliage  alone,  I  have  been  obliged  to 
make  these  specimens  the  ty])e  of  a  new  species.  But  I  trust  that  time  and  investi- 
gation may  verify  my  conjecture  that  fruits  of  the  garden  and  forest  plate  are  those 
of  my  P.  obscura. 

Dr.  Parry's  remark  that  the  main  difference  between  the  fruit  of  P.  aptera  and 
the  other  species  of  the  genus  lay  in  the  absence  of  the  wing,  is  one  that  came  of  a 
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rather  superficial  examination,  and,  one  would  say,  of  no  comparison  whatever. 
The  total  absence  of  those  transverse  rugosities  and  also  of  the  small  resiniferous  dots 
that  mark  the  body  of  the  more  genuine  species  of  the  genus,  are  to  my  mind  more 
significant  differences.  Another  distinction,  and  one  which  I  note  as  more  important 
than  the  absence  of  a  wing  is,  that,  while  the  seed-bearing  part  of  the  typical  Ptelea 
samara  is  thin,  so  thin  as  to  rise  but  a  little  above  the  wing  on  either  face,  the  nut  of 
P.  aplera  is  thick  and  strongly  double-convex.  Lastly,  this  nut  is  dehiscent.  Set 
upon  edge  and  struck  with  a  tack  hammer,  it  splits  into  two  valves  as  readily  as  an 
almond,  whereas  the  seed-bearing  body  of  the  samara  of  ordinary  Ptelea  can  be  torn 
open  but  with  diflSculty,  and  at  any  other  part  with  less  difficulty  than  along  the 
edges  where  the  sutures  ought  to  be. 
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PREFACE. 

One  of  the  most  effective  methods  of  adding  to  the  collections  in 
the  National  Herbarium  is  for  members  of  the  scientific  staff  to  visit 
localities  little  known  botanically  and  themselves  make  the  collections 
desired.  A  special  advantage  of  such  fieldwork  lies  in  the  opportuni- 
ties it  furnishes  for  making  observations  on  the  native  uses  of  plants, 
on  climatic  and  topographic  influences  in  plant  distribution,  and  on 
the  innumerable  other  phenomena  that  distinguish  living  from  dead 
plants,  and  especially  liv:ing  plants  growing  in  their  natural  environ- 
ment. The  botanical  reports  resulting  from  such  fieldwork  are  far 
more  critical  and  more  valuable  than  those  based  on  herbarium  speci- 
mens alone. 

Doctor  Rose  has  made  five  journeys  to  Mexico,  each  of  which  has 
resulted  in  the  acquisition  of  a  valuable  collection  for  the  National 
Herbarium  and  in  a  published  report.  Each  of  these  reports,  like  the 
accompanying  one,  covers  only  fragmentary  portions  of  his  whole 
work.  All,  however,  are  devoted  to  the  elucidation  of  the  same  geneml 
subject,  the  flora  of  central  Mexico,  and  together  they  form  a  highly 
valuable  series  of  contributions  to  our  botanical  knowjedge  of  that 
region. 

Frederick  V.  Coville^ 
Curator  of  the  Uivited  States  National  Herbarium, 

ui 
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ST.UDIES  OF  MEXICAN  AND  CENTRAL  AMERICAN 
PLANTS-NO.  r>." 


By  J.  N.  RoHR. 


nrTEODTJCTOET  NOTES. 

The  following  studies  consist  largely  of  descriptions  of  new  species 
from  the  rich  gleanings  of  Dr.  C.  G.  Pringle  and  Dr.  E.  Palmer,  and 
of  various  Government  collectors.  Of  the  latter,  Messrs.  E.  W.  Nelson 
and  E.  A.  Goldman  continue  year  after  year  to  send  in  large  accessions. 
Very  large  amounts  of  material  have  also  been  obtained  by  myself  and 
assbtants,  aggregating  now  more  than  10,000  numbers. 

On  May  15,  1905,  I  was  authorized  by  the  Assistant  Secretary  of 
the  Smithsonian  Institution  to  proceed  to  Mexico  for  the  purpose  of 
making  botanical  explorations,  this  being  my  fifth  commission  of  the 
kind.  Mr.  Jos.  H.  Painter,  also  of  the  National  Museum,  was  for 
the  second  time  sent  with  me,  and  his  previous  experience,  together 
with  his  enthusiasm  for  botanical  exploration,  added  greatly  to  the 
success  of  the  expedition.  My  son,  Joseph  S.  Rose,  accompanied  us 
as  a  private  assistant.  The  City  of  Mexico  was  made  our  principal 
base,  and  thither  we  returned  repeatedly  during  the  season.  We 
made  short  trips  thence  to  Tlalpam,  San  Angel,  Santa  Fe,  Guadalupe, 
Tlalnepantla,  and  the  Hacienda  de  la  Encarnacion,  all  in  the  Valley 
of  Mexico;  also  longer  trips  to  Cuernavaca  and  Yautepec  in  Morelos, 
to  Tula,  Pachuca,  Somoriel,  and  Tulancingo  in  Hidalgo,  and  to  Iguala 
in  Guerrero.  With  Ixmiquilpan,  Hidalgo,  as  a  base,  work  was  done  on 
the  neighboring  mountains  and  plains,  and  a  side  trip  was  taken  to  the 
Sierra  de  la  Mesa,  some  20  miles  to  the  east.  With  San  Juan  del  Rio 
as  a  base,  a  trip  was  made  through  the  cactus  deserts  of  Quer^taro. 
With  Tehuacdn,  Puebla,  as  a  base,  a  considerable  amount  of  work  was 
done  on  the  plains  and  mountains  about  that  town,  whence,  also,  side 
trips  were  made  to  Tomellin  and  San  Sebastidn. 

«  Continued  from  Vol.  VIII,  p.  339,  of  the  ContributionH. 
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The  following  table  will  show  in  detail  the  places  visited,  the  date 

of  each  visit,  and  the  number  of  miles  traveled  in  course  of  this  trip: 

Ilimrar!/. 

1905.  Miles. 

June  30.  City  of  Mexico  to  Tlalpam,  Distrit<>  FVderal,  arid  return 15 

July     1.  City  of  Mexico  to  Ciutidelupe,  Distrito  Federal,  and  return 10 

3.  City  of  Mexico  to  Tula,  Hidalgo,  by  rail 50 

3-4.  Tula  to  local  station  J!  both  ea.Mt  and  west 10 

4.  Tula  to  City  of  Mexico,  by  rail *.  50 

6.  City  of  Mexico  to  Tlahiepantla,  Distrito   Federal,    and   return,   by 

rail 15 

7-8.  C'ity  of  Mexico  to  Hacienda  de  la  Encarnacion,  Mexico  and  return, 

by  rail 45 

9.  City  of  Mexico  to  Sierra  Guadeliipe  and  return,  by  trolley 20 

9.  City  of  Mexico  to  Yautepec,  Morelos,  by  rail   98 

11-12.  Yautepec  to  pedregal 12 

13.   Yautepec  to  City  of  Mexico,  by  rail 98 

15.  Mexico  to  Santa  Fe,  Distrito  Federal,  an<l  return,  by  trolley 20 

18.  City  of  Mexico  to  Pachuca,  H idal*ro,  by  rail 61 

19.  Pachuca  to  Real  del  Monte  and  return 10 

20.  Pachuca  to  mountains  northwest  of  the  town  an<l  return 5 

21.  Pachuca  to  Hacienda  Palmar  and  return 10 

22.  Pachuca  to  Tulancingo,  H  i<lalgo,  and  return,  by  rail 102 

24.  Pachuca  to  Sierra  de  Pachucii  and  return 10 

25.  Pachuca  to  Tetepango,  11  idalgo,  by  rail 30 

25.  Tetepango  to  Ixmiipiilpan,  Hidalgo,  by  stage 42 

26.  Ixmiquilpan  to  chalk  plain  west  of  town 10 

27.  Ixmiquilpan  to  mountains  on  Ziniapan  road 10 

28.  Ixmiquilpan  to  mountains  south  of  town 6 

29.  Ixmiquilpan  to  mountains  south  of  town 12 

30.  Ixmiquilpan  to  plain  south  of  town , 2 

31.  Ixmiquilpan  to  Sierra  de  la  Me^  a,  Hidalgo 25 

Aug.     1.  Sierra  de  la  Mesa  to  barranca  and  return 6 

1.  Sierra  de  la  Mesa  to  Ixmiquilpan 25 

2.  Along  Ixmiijuilpan  River 2 

3.  Ixmiquilpan  to  lime-stone  mountain  south  of  town 5 

4.  Ixmiquilpan  to  Tetepango,  by  stage 42 

4.  Tetef>ango  to  Pachuca,  by  rail 30 

5.  Pachuca  to  Somoriel,  by  rail 29 

5.  Somoriel  to  l.as  I^jas 6 

5.  Ijas  Lajas  to  Pachuc^i,  by  rail 35 

6.  Pachuca  to  City  of  Mexico,  by  rail 61 

9.  City  of  Mexico  to  Iguala,  (xuerrero,  by  rail 147 

10.  Iguala  to  local  stations,  both  east  and  west 10 

11.  Iguala  to  Los  Amates  and  n^turn 18 

12.  Iguala  to  mountains  west  of  town  and  return 10 

13.  Iguala  to  City  of  Mexico,  by  rail 147 

14.  City  of  Mexico  to  Tlalpam,  Distrito  F(?deral,  and  return,  by  trolley. . .  15 

15.  City  of  Mexico  to  San  A ngel  and  return,  by  trolley 10 

17.  City  of  Mexico  to  San  Juan  <lel  Rio,  Queretaro,  by  rail 119 

17.  San  Juan  del  Rio  to  red  hill  west  of  town 4 

18.  San  Juan  del  Rio  to  local  stations,  both  east  and  west 10 
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1905.                                                                                                           '  Miles. 

Aug.   19.  San  Juan  del  Rio  to  Hacienda  de  Ciervo 24 

20.  On  hills  of  Hacienda  de  (^iervo 10 

21 .  Hacienda  de  Cien'o  to  Cadereyta 9 

22.  Cadereyta  to  Visaron 15 

23.  Visaron  to  Higuerillas 12 

24.  Higuerillas  to  San  Pablo ,. 18 

25.  San  Pablo  to  Hacienda  de  Ciervo '. 30 

26.  Hacienda  de  Ciervo  to  San  J  uan  del  Kio 24 

27.  San  Juan  del  Rio  to  Mexico  City,  by  rail 119 

29.  City  of  Mexico  to  Tehuacan,  Puebla,  by  rail 208 

30.  Tehuacin  to  El  Riego 2 

30.  El  Riego  to  limestone  hills^ide 5 

31.  El  Riego  to  hill  east  of  Tehuacan 10 

Sept.     1 .   El  Riego  to  limestone  hillside 5 

2.  El  Riego  to  limestone  hillside 5 

3.  El  Riego  to  limestone  hillside 10 

4.  El  Riego  to  Tomellfn,  Oaxaca,  by  rail 83 

4-5.  TomelUn  to  canyon  and  river  flats 7 

5.  TomelUn  to  El  Riego,  by  rail , 83 

6.  El  Riego  to  red  hills  east  of  Tehiia<'^n 10 

7.  El  Riego  to  San  Sebastian  and  n^turn,  by  rail 48 

8.  El  Riego  to  mountains  west 3 

9.  Tehuacan  to  Puebla,  by  rail 79 

10.  Puebla  to  City  of  Mexico,  by  rail 129 

12-13.  City  of  Mexico  to  Cuernavaca,  Morelos,  and  return,  by  rail 148 

The  herbarium  material  collected  consists  of  iDore  than  2,iK)(>  num- 
bei*s  (8222-10251),  a  full  set  of  which  has  been  mounted  for  the  National 
Herbarium.  A  part  of  this  is  reported  upon  in  this  paper.  Besides 
the  herbarium  material  some  365  numbers  of  bulbs,  roots,  and  succu- 
lents, the  latter  consisting  chiefly  of  cacti,  were  sent  to  Washington. 
Many  of  these  are  new  in  cultivation  and  not  a  few  are  undescribed. 
Not  many  of  the  cacti  have  yet  flowered  and  hence  a  full  list  of  these 
introductions  can  not  be  given.  Most  of  the  plants  listed  Kelow  were 
collected  by  me  either  on  my  last  or  on  my  previous  trips  to  Mexico. 

Mexican  plantH  rerenthj  introduced  bij  J.  A'.  Rose. — No.  4- 
Name.  ^i^i^tlrf      '  Renmrk«. 


CACTACEAE. 

Cereus  hoUianus  Weber 

05. 1305 

Echinocactiis  flavoinreiis  Schei<lw 

05.  1289  , 

EchinoccLcXu^  ornatus  DC 

05.  1244 

Echinocactns  rofmstus  Link  &  Otto. . . 

05.  128;^ 

Echinocerewi  tuberoms  Rumph 

05. 1001   '  Flowercil  in  1906. 

MamUlaria  camea  Zucc 

05.1139 

MamiUaria  elegans  DC 

05.  1280 

MamiUaria  elongnta  DC 

05.1137 

MamUlaria  erecta  Lem 

05. 1140 
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Mexican  plants  recently  introduced  by  J.  N.  Rose — No.  4 — Continued. 


Name. 


CACTACEAB — Continued. 

MamiUaria  longimamma  DC  . . , 
Mamillnria  mxUabUis  Scheidw  . 

MamiUaria  uncinala  Zucc 

Opuniia  brandegei  Schum 

Opuntia  pill/era  Weber 


CRA88ULACEAE. 

Cremnophylla  nutans  Rose 

Echeveria  bymesi  Rose 

Echeteria  campanulcUa  Roee 

Echeveria  goldmani  Rose 

Echeveria  pinetorum  Rose 

Echeveria  rubromartjinata  Rose. 

Echeveria  scopulorum  Rose 

Echeveria  sessilijfora  Rose 

Echeveria  simulans  Rose 

Echeveria  tolucensis  Rose 

Echeveria  turgida  Roee 

Echeveria  sp.  nov 


Echeveria  sp.  nov    

Echeveria  sp.  nov 

New  genus  near  Jk'heveria  . 
Sedum  sp.  nov 


MI8CKLLANKOU8. 


Beaucanien  sp.  nov  , 
Odibanus  gen.  nov. . 

Oxalis  sp 

Dasylirion  sp 

Dasylirion  sp 

Da>sylirion  sp 

Dasylirion  sp . . 


Catalogue 
number. 


05. 1144 
05. 1278 
05.1221 
06.47 

06.1284 


838 
918 


Remarks. 


11005 

11013 

9.30 

652 
11012 
767 
957 
962 
a5.  242 

a5.  319 

05.1164 

a5. 12.37 

752 


05. 1269 
05.894 

752 
04. 1288 
05.1159 
05.1035 
05.1159 


Collected  by  Mr.  E.  A.  Goldman 
in  Lower  California. 


Flowered  in  April,  1906. 
January,  1905. 


Sent  by  Doctor  Purpus  and  Mt 
Meyers. 

January,  1906. 

Sent  by  Doctor  Pringle. 

March,  1906. 

Sent  by  Mr.  Maxon  from  Guate 
mala. 

Sent  by  Mr.  Maxon  from  Guate- 
mala. 


In  March,  1906. 


My  chief  interest  being  at  present  in  the  Cactaeeae,  these  were  made 
the  first  object  of  our  quest,  as  a  result  of  which  about  150  specimens 
have  been  added  to  the  herbarium,  while  perhaps  200  living  specimens 
were  sent  to  Washington.  The  most  interesting  cactus  region  visited 
was  Ixmiquilpan,  where,  with  the  veteran  botanical  collector,  Dr.  C.  A. 
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Puipus,  as  a  guide,  about  twenty  species  were  studied.  Here  on  the 
dry  white  chalky  plain  are  found  many  striking  forms.  One  of  the 
most  interesting  of  these  is  Mamillaria  angnlarh  Link  &  Otto,  form- 
ing great  clumps  consisting  of  many  individuals  (PI.  XVI).  Here  is 
also  found  a  giant  Echinocactus  {E,  ingensf)^  the  flesh  of  which  is 
much  employed  in  making  a  highly  prized  confection.  The  plant 
grows  to  be  sometimes  as  much  as  2.4  meters  tall  with  a  diameter  of  90 
to  120  cm.  The  body  is  cut  into  sections  resembling  American  cheeses 
about  60  cm.  in  diameter  and  15  to  20  cm.  thick,  and  these  are  sent  to  the 
candy  factory  where  they  are  boiled  with  sugar  and  made  into  a  candy 
or ''dulce"  somewhat  resembling  preserved  citron  (PI.  XVII).  In 
the  same  region  Opuntia  imhricata,  (K  timicata  (PI.  XVII),  O.  kleinae^ 
and  other  Opuntias  were  abundant,  and  here  we  found  a  natural  hybrid 
between  Opuntia  viicroda^ys  and  another  Opuntia  which  has  not  been 
specifically  identified.  Both  species  were  growing  ne«r  the  hybrid. 
While  O.  micTodasyH  is  a  low,  pul»escent,  spineless  species,  the  other 
parent  is  tall,  glabrous,  and  spiny,  and  the  hybrid  is  somewhat  inter- 
mediate in  size  and  without  pubescence  or  spines.  So  far  as  my 
observation  goes  natural  hybrids  are  not  common  among  the  Cacta- 
ceae. 

Another  very  interesting  cactus  desert  which  we  visited  is  "situated 
around  Tehuacan.  It  is  remarkable  especially  for  the  great  display  of 
tree  species  l>elonging  to  Cereus,  Pilocereus,  Cephalocereus,  and 
Opuntia.     The  cactus  species  of  all  genera  seen  here  numbered  22. 

Two  species  of  Echinocactus  {E,  fiavim^euHs  E.  rohmtus  (PI.  XVI)) 
form  great  clumps,  very  much  larger  than  any  I  had  ever  seen  before. 
In  the  case  of  E,  rohmfm  it  was  not  uncommon  to  see  masses  1  to  1.3 
meters  high  and  3  meters  in  diameter,  and  in  one  example  nearly  5 
meters  in  diameter.  These  masses  must  have  contained  hundreds,  if 
not  thousands,  of  individuals.  A  photograph  of  E.  robustua  is  here 
reproduced. 

On  the  hills  east  of  the  town  are  great  forests  of  the  huge  CepJialo- 
cereus  macrocephalua  (PL  XLIII,  facing  p.  126),  which  in  many  respects 
resembles  the  much  better  known  Cephdloci'Teus  senilis.  Unlike  the 
latter,  however,  it  develops  a  very  woody  trunk.  Another  striking 
species  is  Pilocereus  fulviceps  (PI.  XVIII),  which  has  a  short,  stout, 
woody  trunk  and  hundreds  of  nearly  erect  branches  reaching  a  height 
of  12  to  15  meters.  These  branches  set  very  close  together  and  form 
a  cylindrical  mass,  not  infrequently  5  meters  in  diameter. 

Pilocereus  chrysomallns^  which  grows  to  the  height  of  2  to  3  meters, 
is  a  common  plant,  while  Cereus  hoUianus  (PI.  XIX)  is  so  common  as  to 
be  used  as  a  hedge  plant.  Its  fruit  is  as  large  as  a  goose  egg.  Another 
Cereus  near  C.  stell^tvs  (PI.  XX)  is  very  common  and  furnishes  fruit 
for  the  market.     Escontria  chiotilla  (PI.  XLIII,  facing  p.  126) «  is  still 

«Seep.  126. 
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another  of  the  tree  cacti  here  found.  This  species  produces  small 
yellow  flowers  and  a  fruit  clothed  with  thin  papery  scales.  The  fruit 
is  a  common  article  in  the  markets,  sold  under  the  names  of  chiotilla, 
''geotilla,"  tuna,  etc.  Here,  and  farther  south,  near  Tomellin  Canon, 
is  perhaps  the  real  giant  of  the  cactus  famil3\  A  single  tree  often 
produces  hundreds  of  nearly  erect  branches,  and  the  quantity  of  mate- 
rial wrapped  up  must  amount  to  many  tons.  Unfortunately  I  failed  to 
find  it  either  in  flower  or  in  fruit,  but  its  habit,  spines,  etc.,  would 
indicate  that  it  is  a  near  relative  of  Cereus pecten-ahoriginum  (PI.  XXI), 
which  I  hav^e  found  as  far  inland  as  Cuernavaca.  This  plant,  doubtless, 
like  many  other  cacti,  has  two  or  more  names  already.'*  Hardly  less 
interesting  was  the  little  Pdecyphora  puHilhi^  which  had  recently  been 
discovered  also  by  Doctor  Purpus  near  Tehuacan.  For  nearly  a  week 
we  explored  hill  after  hill  and  not  until  we  were  completely  discour- 
aged did  we  find  this  little  plant  on  the  top  of  a  hill  almost  hidden  in 
the  gi*ay  pebbles  and  sand. 

A  third  cactus  region  explored  was  in  the  desert  of  Quer^taro.  Fit- 
ting out  at  San  Juan  del  Rio  we  traveled  northeast  to  Cadereyta  and 
then  east  toward  Zimapan  as  far  as  Higuerillas,  thence  north  nearly 
to  Tolomfin,  returning  by  the  way  of  Cadereyta  to  San  Juan  del  Rio. 
On  this  trip  86  species  were  examined,  of  which  0  were  Opuntias  and 
15  were  Mamillarias.  The  so-called  M(wufla?'ia  clava  was  especiallj^ 
abundant,  often  forming  clumps  of  50  or  more  plants  each  2  feet  high. 
Each  plant  would  have  10  to  12  large  yellow  flowers  open  at  one  time, 
the  whole  clump  thus  makirrg  a  most  gorgeous  display.  Man}'^  fine 
specimens  of  £chi7H)cactm  onwtuH  were  seen,  but  unfortunately  only 
a  single  living  specimen  reached  VV^ashington.  In  the  same  desert 
were  found  Echhiocactiw  (/rtt,so?iu^  E,  turhhiiformLs^  and  E,  ingens. 

Perhaps  the  most  interesting  rediscovery  made  was  that  of  the 
FouqulerlaHphwm  of  Humboldt,  Bonpland,  and  Kunth,  or,  as  it  is  now 
called,  E".  f(m'iculata,  Nearlj^  ten  years  ago,  while  making  some  pre- 
liminary studies  on  the  genus  Fouquieria,  I  looked  up  Humboldt's 
original  station  and  found  it  to  be  in  the  State  of  Hidalgo.  Since  then 
every  proposed  itinerary  of  mine  in  Mexico  has  included  a  trip  to  this 
type  locality,  but  as  the  station  is  far  from  railroad  connections  the 
trip  has  repeatedly  been  given  up.  I  had  looked  in  vain  for  the  plant 
in  the  dry  parts  of  Hidalgo.  Inquiry  was  made  of  botanical  collectors 
in  Mexico,  but  without  success.  The  species  has  therefore  remained 
a  prominent  desideratum. 

It  will  l)e  recalled  that  as  long  ago  jis  1844  Mr.  Bentham  referred  a 
plant  from  southern  Lower  California  to  F,  spltumi  and  various  sjSeci- 
mens  since  collected  in  Lower  California  and  western  Mexico  have 
accordingly  thus  been  labeled.     To  those  at  all  familiar  with  the  floral 
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re^ons  of  Mexico  such  a  distribution  of  the  species  seems  most  unnat- 
ural. This  western  material  has  been  segregated  by  Mr.  Nash  under 
the  name  of  7^.  pen  insular  la  and  F.  indrdoHtjdJtl,  While  planning  for 
the  trip  to  Ixmiquilpan  I  learned  from  Dr.  C.  A.  Purpus  that  there 
was  a  Fouquieria  along  the  stage  road  from  Tetepango  to  Ixmiquilpan. 
As  this  road  runs  near  Actopan  I  felt  convinced  that  this  was  the  plant 
for  which  I  had  so  long  been  looking.  During  the  stage  ride  of  40 
miles  only  a  single  specimen  was  observed,  but  this  fortunately  was  a 
very  fine  one.  A  photograph  of  it  is  here  shown  (PI.  XXII).  Some 
days  afterwards  while  making  an  excursion  scwne  20  miles  east  of 
Ixmiquilpan  we  found  this  species  in  great  abundance  growing  on  the 
hills  with  the  oldman  cactus,  PUocevenn  Henilia^  and  with  Dmylirion 
quadrangtU^itiun,  And  again  while  making  our  trip  through  the  des- 
ert of  Quer^taro  we  found  the  plant  growing  profusely  on  the  dry 
hills  and  on  the  walls  of  the  canyons.  Among  the  poor  natives  it  is 
known  as  chiquiha.  They  use  the  stems  for  the  sides  of  their  rude 
huts  and  to  form  first  a  fence  and  then  a  hedge  about  their  yards. 
The  stems  are  placed  close  together  forming  a  compact  paling,  well 
defended  by  the  sharp  recurved  spines  which  are  revealed  after  the 
leaves  fall  off.  The  stems  easily  root  and  then  form  a  permanent 
hedge.  It  is  not  uncommon  to  see  the  naked  stems  giving  off  bright 
red  clusters  of  flowers  from  their  upper  axils.  The  photogniph  gives 
a  good  idea  of  the  habit  of  the  plant.  The  material  collected,  of 
which  there  is  an  abundance,  shows  that  the  species  instead  of  being 
the  most  remote  is  perhaps  the  nearest  relative  of  FotKjulcria  fontio^a. 
The  material,  although  not  yet  critically  studied,  also  indicates  that 
it  is  very  close  to  Foxuixuerla  caitipanulata. 

At  Ixmiquilpan  we  collected  material  of  the  so-called  Bmylirum 
hookeri^  which  has  led  to  the  ascertainment  of  the  real  identity  of  this 
very  curious  plant.  It  was  long  ago  (1859)  figured  in  the  Botanical 
Magazine  and  wrongly  referred  to  DdHylirlon  hartire(jL  Then  it 
seems  to  have  been  lost  sight  of  until  \W\^  when  a  specimen  was  sent 
to  Washington  by  Mr.  C.  R.  Orcutt  from  San  Luis  Potosi.  This  speci- 
men being  without  flowers,  fruit,  or  foliage,  its  relationship  could  only 
be  guessed  at.  In  habit  it  resembled  a  great  puffball  with  a  thick 
corky  bark  like  that  of  an  oak  and  of  a  loose  cellular  structure  within. 
Later  in  the  year  the  Department  of  Agriculture  commissioned  Dr.  E. 
Palmer  to  collect  the  plant  near  San  Luis  Potosf.  Some  10  or  12  fine 
specimens  were  received  from  him,  but  these  hav^e  remained  perfectly 
dormant  up  to  the  present.  Having  learned  from  Doctor  Purpus  that 
he  hadseenasimilar  plant  near  Ixmiquilpan,  when  I  visited  that  place, 
a  day  was  spent  with  him  in  hunting  for  it  in  its  habitat  on  the  tops  of 
mountains.  Specimens  are  not  at  all  common  and  so  nmch  do  th)ey 
resemble  moss-covered  bowlders  or  old  stumps  that  one  may  easily 
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overlook  them.  Flowers  wer^  collected,  and  later  Doctor  Purpus 
sent  nie  fruit.  These  show  clearly  that  this  plant  is  distinct  from  both 
Dasylirion  and  Nolina,  though  much  nearer  the  latter. 

About  Tehuacdn  two  remarkable  species  of  Beaucarnea  were  discov- 
ered, both  of  which  seem  to  be  undescribed.  One  of  them  has  a  most 
singular  trunk,  at  first  nearly  globular  but  afterwards  sending  up  a 
slender  stem  which  becomes  more  or  less  branched.  The  swollen  base 
takes  on  a  multitude  of  shapes,  but  is  always  very  large  as  compared  with 
the  rest  of  the  plant.  One  such  measured  at  0.6  meters  above  the  base, 
6.3  meters  in  circumference,  and  at  1.8  meters  above  the  base  contracted 
abruptly  into  the  slender  stem  proper.  The  basal  expansion  is  made 
up  of  ver}'  loose  cellular  tissue  which  when  dead  and  dry  is  almost  as 
light  as  cork.  This  club-footed  base  suggests  the  specific  name  used 
elsewhere  in  this  paper  for  this  species.  The  aspect  of  the  plant  is 
shown  in  PI.  XXIII,  facing  page  88. 

Dasylirion  quadrangiil^tum  S.  Wats.,  while  perhaps  not  uncommon 
in  cultivation,  is  not  often  met  with  even  in  our  larger  herbaria.  This 
species  was  found  to  be  very  common  in  eastern  Hidalgo  and  the  drier 
parts  of  Quer6taro.  It  forms  a  very  distinct  trunk  120  to  150  cm. 
long  below  the  crown  of  leaves  and  sends  up  a  flowering  stem  3.6  to 
4.5  meters  long.  The  leaves  are  very  unlike  those  of  all  the  other 
species,  being  very  thick  and  narrow  and  not  prominently  saw-toothed. 
They  are  often  3  meters  long.  In  some  parts  of  Quer^taro  the  natives 
use  them. as  a  thatch  for  their  houses.     They  call  the  plant  junquillo. 

Material  of  the  small  parasite  Pilostyles  (or  Apodanthes)  of  the 
Raflilesiaceae  was  collected  at  five  localities,  two  near  Ixmiquilpan,  one 
in  the  desert  of  Quer^taro,  and  two  near  Tehuacdn.  Whether  more 
than  one  species  was  obtained  I  have  not  yet  determined,  but  there 
were  two  or  three  hosts,  each  being  some  species  of  Parosela. 

According  to  Doctor  Robinson  Pilostyles  has  been  reported  only 
three  times  from  North  America,  once  by  Geo.  Thurber  and  twic«  by 
Dr.  C.  G.  Pringle.  Material  was  collected,  however,  by  Mr.  Fred- 
erick V.  Coville  in  Texas  in  1904:  and  by  Dr.  E.  Palmer  in  San  Luis 
Potosi  in  1905.  This  genus,  in  North  America  at  least,  is  always 
parasitic  on  some  genus  of  Viciaceae,  generally  on  Parosela.  The 
plants  are  minute,  reduced  simply  to  flower  parts,  which  may  account 
for  the  fact  that  the  species  have  been  so  ver}^  rarely  collected. 
Unless  one  has  seen  specimens  or  is  looking  particularly  for  them  he 
will  readily  pass  them  by  as  secretions  or  invsect  work. 

All  new  species  here  described  are  based  upon  specimens  in  the 
United  States  National  Herbarium  and  when  two  or  more  collectors 
are  cited  the  type  specimen  is  definitely  stated. 

The  line  drawings  are  the  work  of  Miss  Juliet  C.  Patten,  except 
that  plate  25  was  made  by  the  late  Frederick  A,  Walpole  and  plate  40 
bv  Homer  D.  House. 
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LILIAGEAE. 
DA8TUBI0N  AND  ITS  ALLLEB. 

^  After  passing  in  review  the  specimens  and  descriptions  of  Dasylirion 
and  Nolina  I  have  become  convinced  that  certain  species  should  be 
excluded  from  both  and  brought  together  into  a  third  genus.  Some 
of  these  species  have  long  been  known  as  Beaucarnea  and  are  an 
attractive  sight  in  every  large  conservatory. 

The  discovery  of  female  flowers  and  mature  fruits  of  the  so-called 
Dasylirion  hookeri  furnishes  data  which  justify  its  segregation  also. 

The  following  key  will  point  out  the  essential  differences  in  these 
genera: 

Ovary  1-celled;  fruit  strongly  3-wiiused. 

Stems  strongly  bulbose  at  base;  leaves  never  saw-toothe<l ;  in- 
florescence a  broad  open  panicle Beaucarnea. 

Stems  never  bulbose  at  base;  leaves  saw-toothed  (except  in  one 

species) ;  inflorescence  an  elongated  spike-like  panicle Dasylirion. 

Ovary  3-celled;  fruit  not  at  all  winged. 

Fruit  not  3-lobed,  its  walls  very  thick  and  woody,  not  dropping 

aw%y ;  trunk  a  swollen  globular  body Calibanus. 

Fruit  strongly  3-lobed,  its  wall  very  thin,  soon  dropping  away; 
trunk  if  present  never  swollen Nolina. 

BEAUC^ARNEA.'' 

The  genus  Beaucarnea  was  described  by  Leraaire  in  1861  with  B, 
j'ecurvata  as  the  type.  Two  other  species  {B,  Htrlata  and  B,  gracilis) 
were  also  described  by  him.  In  1872  and  also  in  1881  J.  G.  Baker 
monographed  the  genus,  combining  with  it  the  much  older  genus 
Nolina.  He  describes  twelve  species  and  several  varieties.  In  1875 
S.  Watson  monographed  the  United  States  species  of  Nolina,  stating 
that  the  Mexican  species  of  Beaucarnea  described  by  Mr.  Baker  should 
doubtless  be  referred  to  Nolina.  Three  years  after  Mr.  Baker's  last 
paper  Mr.  Hemsley  again  takes  up  the  name  Nolina,  and  so  the  two 
names  have  been  alternating,  first  one  and  then  the  other  receiving  the 
sanction  of  botanists.  In  America  the  name  Nolina,  being  much  the 
older,  has  generally  been  accepted  by  botanists,  while  gardeners 
throughout  the  world  have,  as  a  rule,  clung  to  Beaucarnea. 

After  a  careful  study  of  the  species  along  with  those  of  Dasylirion 
it  seems  clear  that  both  genera  should  be  retained.  For  at  least  two 
accepted  species  of  Dasylirion  with  several  referred  to  Beaucarnea 
and  Nolina  form  a  very  natural  genus  abundantly  distinct  from  both 
Nolina  and  Dasylirion.  The  genus  Beaucarnea  has  the  inflorescence 
and  foliage  similar  to  those  of  Nolina  while  the  fruit  is  much  like 
that  of  Dasylirion;    hence  heretofore   those   species  of   Beaucarnea 

oBeaucarnra  Leraaire,  Illust.  Hortic.  8:  Misc.  57.  pi.  SOS.  1861.  Type  species  B 
recurvata. 

4153— VOL  X,  PT  3—06 2 
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Fio.  1.— Fruit  of  Beaucamea  gucUcmaUmtis.  a,  Side  view: 
6,  cross  section  nhowing  seed;  c,  cross  section  showinj? 
undeveloped  ovules  at  base.    All  scale  2. 


known  only  from  foliage  or  flowering  specimens  have  been  referred 
to  Nolina  while  those  collected  in  fruit  have  been  described  as  Dasy- 
lirion.  Beaucamea  rarely  flowers  in  cultivation  and,  being  dioecious 
or  nearly  so,  its  fruit  has  rarely  if  ever  been  obtained. 

Monographers  therefore  have  associated  Beaucamea  and  Nolina 
together  because  of  the  similarity  of  their  leaves. 

Beaucarnea  guatemalensis  Rone,  sp.  no  v.  Figure  1. 

Tree,  6  to  12  meters  high  with  a  thickened  bulbous  base  abruptly  contracted  into 

a  slender  Btem  5  to  8  cm.  in  diameter;  swollen  base  covered  with  a  thick  corky  bark 

6  cm.  thick;  upper  part  of  stem  smooth  and  with  very  thin  bark;  leaves  numer- 
ous, clu8t«reii  at  the  top  as  in  the 
common  cultivated  Beaucarneas, 
erect  (?),  broad  at  base  (4  to  5  cm. 
broad),  10  to  15  mm.  l)road  im- 
mediately above  the  base,  25  mm. 
broad  20  cm.  from  base,  gradually 
tapering  upward  into  a  long  fili- 
form tip  60  to  80  cm.  long,  the 
margin  entire;  male  inflorescence 
an  open  panicle,  75  to  110  cm. 
long;  female  inflorescence  not 
seen;  fruit  15  mm.  long,  strongly 
3-winged;  wings  thin,  4  to  5  mm. 
broad. 
Tyi)e  H|)ecimen  U.  S.   National 

Herbarium  no.  474781,  collected  by  W.  A.  Kellerman  in  a  rocky  ravine  on  the  south 

side  of  the  Sierra  de  las  Mina«,  opposite  El  Rancho,  Guatemala,  altitude  about  600 

meters,  on  March  10,  19a5  (no.  4320). 
This  species  belongs  with  B.  inermis  and  B.  pliabUis,  but  the  fruit  is  broader- winged 

than  in  the  former  and  the  leaves  are  broader  than  in  the  latter. 

Beaucamea  inermis  (S.  Wats.)  Rose.  Figure  2. 

Dasylirion  inermis  H.  Wate.  Proc.  Am. 
Acad.  26:  157.  1891. 

This  remarkable  tree,  although  com- 
mon in  its  native  haunts,  has  until  very 
recently  only  been  known  from  the 
specimens  obtained  by  Dr.  C.  G. 
Pringle  near  Las  Palmas  in  the  low 
lands  of  San  Luis  Potosf.  Dr.  E. 
Palmer  collected  it  in  1905  in  this 
same  general  region.     The  writer  ol^served  it  in  1899,  but  obtained  no  specimens. 

Beaucamea  oedipus  Rose,  sp.  nov.  *  Plate  XXIII. 

Trees  6  to  12  meters  or  more  high;  the  base  variously  and  enormously  enlarged, 
at  first  a  globular  body  crowded  by  a  clump  of  leaves  but  in  very  old  plants  more  or 
less  dome-shaped  and  1  to  2  meters  high  by  2  to  7  meters  in  circumference;  the  trunk 
above  the  ba'se  comparatively  slender,  often  much  branched,  each  branch  crowned 
by  a  (bluster  of  slender  leaves;  leaves  erect,  linear,  25  to  40  cm.  long,  4  to  6  mm. 
broad  above  the  base;  inflorescence  paniculate;  fruit  3-winged. 

Type  U.  S.  National  Herbarium  no.  453660,  collected  by  J.  N.  Rose  and  Jos.  H. 
Painter  on  hills  nearTehuacdn,  Puebla,  August  and  September,  1905  (no.  10157).  Also 
collected  from  the  same  station  by  Dr.  Wm.  Trelease,  August,  1903,  and  by  Dr.  C.  R. 
Purpus,  1905. 


Fui.  2.— Fruit  of  Beaucarnea  uiemii«.  a,  Side  view: 
b,  crosw  section  showing  seed;  c,  cross  section  show- 
ing undeveloped  ovules  at  base.    All  scale  2. 
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Beaucamea  pliabilis  (Baker)  Rose. 

Dasylirian  pliabile  Baker  J  Joum.  Linn.  Soc.  18:  240.  188L 

B.  pliabilis  has  heretofore  only  l)een  known  from  Schott's  specimen  collected  many 
years  ago  at  SLsal,  Yucatan.  In  1902  Mr.  E.  A.  Goldman  collected  leaves  and  took 
photographs  of  this  species  at  Progreso  not  far  from  Sisal.  These  indicate  a  species 
closely  related  to  B.  gualemalen^iSj  but  the  leaves  are  shorter  and  j)erfectly  smooth 
and  evidently  belong  to  a  quite  distinct  plant. 

Collected  by  E.  A.  Goldman  at  Progreso,  Yucatan,  February  24  to  March  5,  1901 
(no.  607,  photograph  no.  2211). 

Beaucamea  purpusi  Rose,  sp.  no  v. 

Tree  6  to  8  meters  high,  somewhat  swollen  at  base,  a  little  branched,  the  trunk 
almost  completely  clothed  by  the  reflexed  and  closely  appresvsed  old  leaves;  leaves 
at  first  erect,  then  spreading,  and  at  last  reflexed,  Iong-j>ere<isting,  very  pale,  50  to 
60  cm.  long,  10  to  12  mm.  broad,  the  margin  pale  and  entire. 

Type  specimen  U.  S.  National  Herbarium  no.  453659,  collected  by  J.  N.  Rose  and 
Jos.  H.  Painter  near  Teh uacan,  Puebla,  in  1905  (no.  10156). 

Beaucamea  recurvata  Lemaire,  Illust.  Hortic.  8:  Misc.  59.  1861. 

Beaucamea  reciirrata  was  introduced  into  cultivation  from  Mexico  about  1845,  but 
the  station  from  which  it  was  obtained  is  not  known.  The  si>ecimen  cited  under 
this  name  in  the  Biologia  Centrali-Americana  belongs  to  a  true  Nolina,  A",  alia- 
miranoana. 

Beaucamea  stricta  Lemaire,  Illust.  Hortic.  8:  Misc.  61.  1861. 

Beaucamea  gtricta  is  a  glaucous-leaved  sj)ecies,  only  known  from  garden  speci- 
mens. It  is  often  confused  with  Xolina  hartuerjlona  and  B.  recurvata.  Beaucamea 
glauaiy  another  garden  plant,  may  or  may  not  belong  here. 

DASYLIKIOX." 

After  excluding  the  species  belonging  to  Nolina  and  Beaucamea 
eleven  species  still  remain  belonging  to  Dasylirion.  Some  of  these 
are  not  veiy  well  known.  Below  is 
given  a  list  of  them  with  the  descrip- 
tion of  one  that  is  new. 

Dasylirion  acrotrichum  Zucc.  Ai>h.  Akad. 
Muench.  3:  228.  1843. 

Dasylirion  berlandieri  8.  Wats.  Proc.  Am. 
Acad.  14:  249.  1879. 

Dasylirion  flexile  C.  Kocll,  Ind.  Sem.  Hort.       Fi«.  3.— Fruit  of  Ikufjfirion  quadrangulatum. 

Berol.  1867:  app.  1.  5.  1867.  a,  side  view;  ?>,  cross  section  showing  seed; 

c,  cross  section  showing  undeveloped 
Dasylirion     glaucophyllTim    Hook.    flot.        ovules  at  base.    All  scale  2. 

Mag.  84:  pL  5041.  1858. 

Dasylirion  graminifolium  Zucc.  Abh.  Akad.  Muencli.  3:  225.  1843. 

Dasylirion  longissimum  Lem.  lUustr.  Hortic.  3:  Misc.  91.  1850. 

Das'/lirion  quadrang^ulatum  S.  Wats.  Proc.  Am.  Acad.  14:  250.  1879.     Figure  8. 

Dasylirion  serratifolium  Zucc.  Abh.  -\kad.  Muencli.  3:  225.  1843. 

Dasylirion  texanum  Scheele,  Linnaea23:  140.  1850. 

Dasylirion  wheeleri  8.  Wats.  Proc.  Am.  Acad.  14:  249.  1879. 


«  Dasylirion  Zucc.  Otto  &,  Dietr.  Allg.  Gartenz.  «:  258.  1838. 

Digitized  by  LjOOQIC 


90  CONTRIBUTIONS    FBOM   THE    NATIONAL    HERBARIUK. 

Dasylirion  luciduxn  Rose,  sp.  nov. 

Steins  one  to  two  meters  high,  crowned  by  a  cluster  of  leaves;  leaves  40  to  60  cm. 
long,  12  to  13  mm.  broad  above  the  enlarged  base,  greenish^yellow,  smooth  and 
shining  on  both  surfaces,  the  marginal  teeth  reddish  brown,  the  edge  serrulate 
between  the  teeth,  the  apex  resolving  into  a  long  tuft  of  fibers;  inflorescence  panic- 
ulate, 2  to  3  meters  high  including,  the  peduncle;  male  racemes  rather  slender,  5  to 
6  cm.  long;  fruiting  panicle  narrow  and  dense,  the  racemes  appressed  to  the  main 
axis;  pe^iicels  short,  articulated  near  the  apex;  perianth  lobes  2  mm.  long,  obtuse; 
fruit  7  mm.  long,  5  mm.  broad,  rounded  at  base,  retuse  at  apex,  3-winged,  the  wings 
rounded  at  apex  and  distinct  from  the  short  but  evident  style;  ovules  6;  seeds  one, 
somewhat  3-angled  in  section. 

Type  U.  S.  National  Herbarium  no.  453508,  collected  by  Rose  and  Painter  on  the 
limestone  hills  west  of  Tehuacdn,  Puebla,  September  1,  1905  (no.  10009),  and  in 
flower  earlier  the  same  year  (June)  by  Dr.  C.  A.  Purpus  (no.  1253a). 

This  species  is  perhaps  nearest  D.  serratifolium  but  is  certainly  distinct,  that  species 
having  broader  scabrous,  yellow-spined,  and  dull-colored  leaves.  J.  G.  Baker  states 
that  the  wings  are  adnate  to  the  style,  but  an  examination  of  the  figure  cited  by 
him  does  not  clearly  bear  this  out.  I  find  no  record  of  fruit  having  been  collected 
by  anyone  except  Karwinsky. 

CALIBANUS. 
Oalibanus  Rose,  gen.  nov. 

Plants  dioecious;  flowers,  both  male  and  female,  arranged  in  short  and  broad  pan- 
icles; perianth  segments  6,  orbicular,  obtuse;  stamens  6,  only  slightly  exserted;  ovary 
3-celled,  6-ovuled;  fruit  globular,  l-seeded,  thick-walled,  not  bursting  when  ripe; 
seed  globose  of  somewhat  3-angled;  trunk  a  large  globular  body  covered  with  thick* 
bark;  leaves  appearing  in  fascicles  over  the  surface,  linear,  entire  or  serrulate  to  the 
touch;  panicles  arising  with  the  leaf  clusters,  leafless. 

This  genus  is  nearest  Nolina,  but  differs  greatly  in  its  habit  and  in  its  globular, 
thick-walled,  l-8ee<le<i  fruit.  It  is  very  different  both  in  habit,  inflorescence,  and 
fruit  from  Dasylirion,  to  which  it  has  long  been  referred.  Its  globular  trunk  sug- 
gests Beaucamea,  in  which  it  was  once  placed  by  J.  G.  P^ker,  but  its  fruit  excludes 
it  from  that  genus. 

The  genus  is  named  for  Shakespeare's  Caliban. 

Calibanus  caespitosus  (Scheidw.)  Rose.  Plateh  XXIV,  XXV.     Figure  4. 

Dasylirion  caespHomm  Scheidw.  Wochenschrift  V^erein  (xartenb.  4:  286.  1861. 

rkuvjlirion  hookeri  Lemaire,  Hort.  Belg.  16: 
324.  1865. 

Beaucamea  hookeri  Baker,  Journ.  Bot.  1872: 
^ra        ^^0     ^=d^^        '^27.1872. 
FIG.  4.-FruIt  of    CahlHinuB   caespUosu,.         ^^^nt  body  proper  30  to  100  cm.  in  diameter 
a.  Side  view;  6,  cross  soction  showing:     covered  with  a  thick  corky  bark  like  that  of  an 
seed;  c,  cross  section  showing  undevel-      oak,  within  of  loose  cellular  structure,  resting 
oped  ovulesat  base.    All  scale  2.  ^^^^^  ^^^  ground  like  a  puffball  and  attached 

to  the  earth  only  by  small  fibrous  roots;  leaves  30  to  90  cm.  long,  linear,  2  to  2.5  mm. 
broad,  pale  green,  slightly  serrulate,  striate;  panicle  10  to  20  cm.  long,  about  10  cm. 
broad,  the  horizontal  branches  quite  rigid;  segments  of  the  flower  orbicular,  scarious- 
marginefl,  purplish;  fruit  5  to  7  mm.  in  diameter. 
Specimens  examined: 

San  Luis  Potosf:  Near  City  of  San  Luis  Potosf,  C.  R.  Orcutt,  1903  (trunk  only); 

Dr.  E.  palmer,  1905  (numerous  plants  but  no  flowers). 

Hidalgo:  Near  Ixmiquilpan,  Rose  &  Painter,  1905  (no.  8954)  with  male  and 

female  flowers  and  immature  fruit;  Dr.  C.  A.  Purpus,  same  date  and  place; 

also  later,  in  fruit. 

This  plant  was  illustrated  in  the  Botanical  Magazine  for  ia59  (pi.  5099)  under  the 

name  of  Dasylirion  hartvegianumy  the  plate  being  accompanied  by  tbe^ollowing  note: 
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Calibanus  caespitosus  'Scheidw.  I  Rose. 
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About  the  ^ear  1S46,  we  received  from  Mr.  Repper,  of  the  Real  del  Monte  Com- 
^  pany's  establishment,  Mexico,  gome  remarkable  plants  in  the  form  of  tubers,  a  foot 
and  half  lunjf,  and  nearly  as  hijfh  aboveground,  tne  surface  of  which  is  formed  by  a 
number  of  wrinkled  tubercles,  si iffhtly  elevated,  and  somewhat  circinately  wrinkled; 
from  a  few  of  which  appeared  tufta  of  rigid,  subulate  leaves,  1  to  2  feet  long,  in  form 
and  texture  resembling  those  of  some  Dasylirium.  The  general  aspect  of  the  tubers 
remind  one  of  the  well-known  "Elephant's-foot*'  of  South  Africa,  or  of  some 
remarkable  Dioscoreae  which  we  cultivate  from  Mexico.  These  remained  dormant  for 
some  years,  but  one  of  them  has  lately  produced  more  copious  tufts  of  foliage  and 
panicles  of  flowers;  and  precisely  accord  (the  female  flowers  are,  however,  wanting  to 
our  plants)  with  the  Da^yHrium  Ifartwepianum  of  Zuccarini,  which  Hartweg  sent 
from  Zacatecas,  in  Mexico;  and  a  Dasylinmn  of  Mr.  Charles  Wright  ( **  Coll.  N.  Mex. 
1861-2"),  n.  1918,  also  seems  to  be  identical;  but  neither  of  these  collectors  has 
made  a  note  on  the  nature  of  the  plant,  so  that  whether  we  are  to  consider  this 
tuber  as  the  normal  condition  of  the  stem  or  caudex  of  this  sj^ecies,  or  whether  we 
are  to  look  upon  it  as  an  accidental  collection  or  congeries  of  united  stems  (a  kind  of 
monstrosity),  still  remains  a  doubt  in  our  minds.  All  the  Dasyliria  yet  known  to  us 
have  separate,  unbranched,  and  distinct  stems,  more  or  less  elongated,  as  in  the 
caulescent  species  of  Agave,  and  as  may  be  seen  in  our  figures  of  two  of  the  s|)ecie6 
of  this  remarkable  genus,  at  our  Tab.  5030  and  Tab.  5041.  The  flowers  of  the  pani- 
cles develop  themselves  very  slowlv,  and  the  withered  stalks  and  branches  remain 
a  long  time  attached  to  the  trunk.  Mr.  Bcntham  compares  this  plant  with  the 
Cordyline  longifoliaoi  H.  B.  K.;  but  the  very  large,  almost  sheathing  nracteas,  rather 
than  leaver  (which  latter  do  not  appear  in  the  figure  given  by  Huml>oldt),  and  the 
widely  different  ramification  of  tne  panicle,  and  the  acuminated  sepals,  indicate 
something  very  different. 

NOLINA." 

The  genus  Nolina  as  first  described  contained  but  one  species,  viz, 
3"  ge</rgiana^  which  therefore  is  the  type  of  the  genus.     After  exclud- 


Fia.6.— FrultofAo/i'naa/tamiranoana.  a.  Side  Fio.  6.— Fruit  of  Nolina  elegi^ns. 
view;  ft,  orofis  seotidn  showing  seed  in  one  a,  Side  view;  6.  croHSRectlon  show- 
cell  and  undeveloped  ovules  in  two.  ing  seeds  in  two  cells  and  unde- 
Both8eale2.  veloped  ovules  in  all.  Bothseale2. 

ing  from  Nolina  those  species  which  belong  to  Beaucamea  we  have 
left  twenty  species,  as  follows: 

Nolina   altamiranoana   Rose,  Proc    Nat.  Mus.  20:  438.  1905.  Figure  5. 

Nolina  beldingi   Brandegee,  Zoe  1 :   305.  1890. 

Nolina  bi^lovii   (Torr.)   S.   \VaU».    Proo.  Am.  Acad.  14:247.  1879. 

Nolina  brittoniana  Nash,  Bull.  Torr.  C'lub  32:  158.  1895. 

Nolina  ele^ans  Rose,  sp.  nov.  FiorRE  6. 

Probably  acaulescent;  leaves  50  to  60  em.  long,  9  to  12  mm.  broad,  stiff,  yellow- 
ish, both  surfaces  smooth,  the  margins  serrulate;  inflorescence  a  narrow  panicle, 
1  to  3  meters  long;  flowering  branches  ascending;  bractlets  scarious,  their  margins 
lacerate;  pedicels  8  to  9  mm.  long,  jointed  a  little  above  their  base;  sepals  obtuse, 
scarious-margined;  fruit  strongly  3-lobiHl,  7  to  10  mm.  broad,  broader  than  high,  the 
walls  thin  but  not  bursting  l)efore  the  ripening  of  the  seeds. 

This  species  is  p't)bably  common  in  the  mountains  of  Chihuahua,  Durango,  and 
Zacatecas. 


«  Nolina  Michx.  Fl.  1:207.  1803. 
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Type  specimen  V.  vS.  National  Herbarium  no.  301306  (J.  N.  Rose,  no.  2396). 
Specimens  examined: 

Zacatecas:  In  the  mountains,  J.  N.  Rose,  August  18,  1897  (no.  2396). 
Durango:  Dr.  E.  Palmer,  1896  (no.  249);  E.  W.  Nelson  between  El  Oro  and 

Guanacevi,  August,  1898  (no.  4745). 
Chihuahua:  Townsend  &  Baker,  near  Colouia  Garcia,  June,  1899  (no.  76). 
Nolina  elegans  has  l)een  confused  in  collections  with  both  N.  microcarpa  and  X. 
recurvaia.     From  the  former  it  differs  in  its  broader,  stiffer  leaves,  larger  fruit,  etc. 
From  the  latter  it  is  generically  distinct,  and  it  in  needless  to  point  out  the  differences 
here. 

Nolina  erumpans  (Torr.)  S.  Wats.  Proc.  Am.  Ac^d.  14:  248.  1878. 

Nolina  georgiana  Michx.  Fl.  1:  208.  1803. 

Nolina  greenei  S.  Wats.  Bot.  Gaz.  5:  56.  1880. 

Nolina  hartwegriana  (Zucc.)  Hemsley,  Biol.  Centr.  Am.  8:371.  1884. 

Nolina  humilis  S.  Wats.  Proc.  Am.  Ac^d.  14:  248.  1879. 

Nolina  lindheimeriana  (Scheele)  S.  Wat**.  Pro<-.  Am.  Acad.  14:247.  1879. 

Nolina  longifolia  (Karw.)  Hemsley,  Biol.  Centr.  Am.  8:372.  1884. 

Nolina  microcarpa  S.  Wate.  Proc.  Am.  Acad.  14:247.  1879. 

Nolina  nelsoni  Rose,  sp.  nov. 

Trunk  1  to  3  meters  high;  leaves  50  to  70  cm.  long,  3  to  4  cm.  broad  above  the 
base,  gradually  tapering  to  a  point,  both  surfaces  smooth,  the  margins  serrulate; 
inflorescence,  incrluding  the  peduncle,  2  to  3.5  meters  long;  bracts  scarious,  lacerate; 
pedicels  5  to  6  mm.  long,  jointed  near  the  middle;  sepals  ovate,  obtuse,  scarious- 
margined;  mature  fruit  not  seen. 

Type  specimen  U.  8.  National  Herbarium  no.  .•^152674,  eolle<*te<l  by  E.  W.  Nelson 
near  Miquihuana,  Tamaulipa.s,  June  10,  1898  (no.  4489). 

In  it*J  leaves  this  species  resembles  X.  parryi  and  X.  hiijelovii  of  the  Far  West,  but 
it  is  certainly  quite  distinct. 

Nolina  palmeri  S.  Wata.  Proc.  Anj.  Acad.  14:248.  1879. 

Nolina  parryi  vS.  Wats.  Proc.  Am.  Acad.  14:247.  1879. 

Nolina  parviflora  (H.  B.  K.)  Hemsley,  Biol.  Centr.  Am.  3:372.  1884. 

Nolina  pumila  Rose,  sp.  nov. 

Acaulescent;  leaves  numerous,  in  some  specimens  erect,  in  others  recurved,  20  to 
30  cm.  l(mg,  linear,  many-nerved  (sometimt*s  15  to  20-nerved),  the  ar)ex  entire  but 
in  most  cases  broken  off,  the  margin  serrulate;  inflorescence  a  narrow  panicle,  20  to 
30  cm.  long,  the  i>eduncle  and  lower  branches  leaf y-bracted ;  male  flowers  not  seen; 
peduncles  slender,  6  to  7  mm.  l<>ng,  jointed  just  al)ove  the  Imse,  somewhat  enlarged 
upward;  st^pals  papery,  oblong,  obtuse,  3  nmi.  long;  fruit  dry,  strongly  3-lobtHl, 
indehiscent  but  the  walls  early  falling  away,  leaving  the  naked  seed;  style  short  but 
distinct;  cells  3;  ovules  6;  mature  seeds  3,  one  in  each  cell, 'globular. 

Type  sjHH'imen  V .  S.  National  Herbarium  no.  301074. 

Collected  by  J.  N.  Rost^  near  Santa  Teresa,  Tepee,  Auguht  10,  1H97  (no.  2165); 
and  also  in  southern  IHirango,  August  16,  1897  (no.  2340). 

Nolina  texana  S.  Wats.  Proc.  Am.  Acad.  14:  248.  1879. 

Nolina  watsoni  (Baker)  Hemsley,  Biol.  Centr.  Am.  3:  ;^72.  1884. 
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▲  KEW  EOHSANBIA. 

Echeandia  paniculata  Rose,  sp.  nov. 

Caaleecent,  about  70  cm.  long,  leafy  below,  glabrous,  glaucous,  the  basal  leaves 
several;  lower  stem  leaves  weak,  40  to  60  cm.  long,  3  to  4  cm.  broad,  thin, 
a  little  glaucous,  with  a  very  narrow  scarious  margin  only  slightly  serrulate; 
inflorescence  6-branche<l,  the  branches  20  to  30  cm.  long,  the  bracts  scarious,  each 
subtending  3  (rarely  2)  flowers;  perianth  6-parted,  yellow,  the  three  outer  lobes 
linear-oblong,  the  others  oblong,  14  mm.  long,  6  to  7  mm.  broad,  all  reflexed  in  full 
flower  but  erect  and  twisted  in  age;  fllament  free,  with  thin  scales;  anthers  united. 

Collected  by  J.  N.  Rose  and  Jos.  II.  Painter  on  bluff  at  Tepoxtlan,  Morelos,  Sep- 
tember 2,  1903  (no.  844),  and  flowered  in  Washington,  November,  1904. 

This  species  is  nearest  E.  reflexay  but  is  more  leafy  and  has  a  more  branche<l 
inflorescence. 

The  following  species  also  belongs  to  Echeandia  but  has  never  l)een  placed  in  that 
genus: 

Echeandia  reflexa  ((^av. )  Rose. 
Anihericum  reflexum  Cav.  Ic.  PI.  8:  21.  pi.  ^41.  1794. 

NTMPHAEACEAE. 
THE  MEXICAN  WATEBLILIES. 

For  several  years  past  1  have  been  greatly  interested  in  the  Mexican 
Castalias,  having  myself  collected  four  of  the  seven  species,  one  of 
which  has  long  borne  an  unpublished  name.  When  I  learned  some*- 
years  ago  that  Dr.  Henry  Conard  was  preparing  a  monograph  of  the 
genus  Nymphaea  I  withheld  my  notes  from  publication  and  turned 
over  the  specimens  to  Doctor  Conard.for  his  inspection.  His  mono- 
graph, an  exhaustive  treatise  and  beautifully  illustrated,  has  recently 
appeared. 

I  have  attempted  here  only  to  present  a  very  brief  synopsis  of  our 
Mexican  species,  referring  the  reader  to  Doctor  Conard's  work  for  a 
full  treatment  of  them. 

KEY   TO   THE   MEXICAN   8PECIES   OF   CASTALIA. 

Flowers  yellow. 

Flowers  6  to  9  cm.  wide;  inner  petalH  rounded  at  tip 1.  C.  fava. 

Flowers  11  to  15  cm.  wide;  inner  pt»tals  pointe<l 2.   (\  mexicana. 

Flowers  not  yellow. 

Flowers  blue .• 'A.  C.  elegmis. 

Flowers  white. 

Stamens  with  slender  terminal  appendages .  4.   C.  gracilis. 

Stamens  with  short  or  no  terminal  appendages. 

Leaves  strongly  nerve<l  beneath;  margin  toothed 5.  C.  ampla. 

Leaves  not  strongly  nerved  below;  margin  entire  or 
nearly  so. 

Sinus  closed ;  leaves  retuse  at  apex 6.  C.  pringlei. 

Sinus  open;  leaves  rounded  at  apex 7.  C  odorata. 
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Oastaliaflava  (Leitner)  Greene,  Bull.  Torr.  Club  16:  85.  1888. 

Nymphaea  flatxi  Leitner  in  Audubon,  Birds  Am.  4:  411.  1838. 

This  species,  I  believe,  has  not  been  reported  from  Mexico,  but  its  occurrence  at 
Brownsville,  Texas,  would  indicate  that  it  might  l)e  expected  on  the  Mexican  side  of 
the  lower  Rio  Grande. 

Oastalia  mezicana  (Zucc.)  Coulter,  Contr.  Nat.  Herb.  2: 12. 1891,  as  to  synonym, 
not  as  to  specimens. 

Nymphaea  mexicana  Zucc.  Abh.  Akad.  Muench.  1 :  265.  1832. 

This  species  is  very  common  in  the  lakes  and  along  the  canals  in  the  Valley  of 
Mexico.  It  has  also  been  reported  from  Patzcuaro  and  Jalisco,  but  I  have  seen  no 
specimens  from  these  two  localities.  This  Mexican  species  has  often  been  confused 
with  the  C.  fiara  of  Florida,  but  it  grows  at  much  higher  altitudes,  has  much  larger 
flowers  and  very  different  petals,  and  the  leaves  are  perhaps  thicker. 

Castalia  mexicana  has  been  collected  only  a  few  times  and  I  believe  has  never  been 
in  cultivation. 
Specimens  examined: 

Valley  of  Mexico:  Bourgeau,  1865-66  (no.  4) ;  Rose  and  Hough,  May  26,  1899 
(no.  4327). 

Type  locality:  In  lacu  prope  urbem  Mexico. 

Zuccarini  described  the  flowers  as  white  and  this  haa  raised  the  question  as  to  the 
identity  of  our  yellow-flowered  Mexican  species.  Doctor  Conard  has  examined  the 
leaves  of  three  types  at  Munich  and  pronounces  them  identical  with  the  above. 
Either  the  flowers  had  faded  out  or  else  two  species  were  confused  in  the  original 
description.  A  white-flowered  species  grows  in  the  Valley  of  Mexico  along  with 
this  yellow-flowered  one. 

Oastalia  elegrans  (Hook.)  Greene,  Bull.  Torr.  Club  15:  85.  1888. 

Nymphaea  elegans  Hook.  Bot  Mag.  77:  pi.  4604.  1851. 

This  species  seems  to  be  confined  to  the  lowlands  of  Mexico.  On  the  west  coast  of 
Mexico  it  has  been  collected  at  Topolobampo  (Palmer);  Mazatlan  (Brandegee);  and 
near  Rosario  (Rose),  the  latter  being  the  southernmost  station  for  the  species.  It 
has  also  been  reported  along  the  Rio  Grande  basin  from  El  Paso  to  Brownsville.  The 
reference  of  this  species  to  Guatemala  by  Conard  must  be  a  mistake.  According  to 
Dr.  E.  Palmer  the  small  black  tubers  are  used  by  the  Mexicans  on  the  west  coast  as  a 
substitute  for  potatoes. 

Castalia  gracilis  (Zucc.)  Rose. 

Nymphaea  gracilis  Zucc.  Abh.  Akad.  Muench.  1 :  362.  1832. 

Mr.  Conard*s  reference  of  N.  gracilis  to  N.  ampla  does  not  seem  borne  out  by  a 
careful  study  of  the  original  description  of  N.  gracilis  or  by  an  examination  of 
material  which  seems  to  belong  to  that  species. 

This  species  is  common  in  the  Valley  of  Mexico  and  throughout  the  Valley  of 
Lema. 

Castalia  ampla  Salisb.  Parad.  1:  under  p/.  14.  1805. 

Castalia  pring'lei  Rosf ,  sp.  nov. 

Rhizomes  apparently  horizontal,  large,  30  to  60  cm.  long;  leaves  orbicular,  25  to 
30  cm.  in  diameter,  entire,  retuse  at  apex,  not  at  all  peltate,  the  sinus  generally 
closed  or  the  lobes  overlapping  except  the  short  acute  tips,  glabrous  throughout, 
somewhat  purplish  l)eneath,  the  veins  not  prominent;  flowers  very  large,  12  to  15 
cm.  in  diameter,  white;  sepals  5,  thin,  oblong,  obtuse,  green  except  the  more  or  less 
whitish  margins;  petals  pure  white,  oblong,  obtuse;  stamens  yellow,  the  outer  ones 
with  broad  petaloid  filaments,  the  inner  with  shorter  and  narrower  filaments;  con- 
nective scarcely  longer  than  the  anther. 

This  species  is  perhaps  near  0.  odoratOy  but  differs  in  having  the  flowers  and  leaves 
larger,  the  under  surface  of  the  leaves  only  slightly  purplish,  the  sepals  thinner,  etc. 
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Plate  XXVI. 


POTENTILLA  LOZANI  ROSE. 
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Type  V.  S.  National  Herbarium  no.  461981,  collect^i  by  Dr.  C.  G.  Pringle  in  I^ke 
Xochimilco,  Valley  of  Mexico,  1896  (no.  6464);  also  in  tbe  same  lake  by  J.  N.  Roee^ 
and  Walter  Hough,  May  26,  1899  (no.  4830). 

Doctor  (\)nard  refers  this  species  to  Nyinphaea  (tdorata  gUjauiea,  the  "types"  of 
which,  he  states,  came  from  Saint  Georges,  Delaware.  Even  if  Doctor  Conard's 
refen.»nce  were  corre<'t  the  name  would  be  untenable,  as  there  is  already  a  Xifmphaea 
gig<inUa. 

Castalia  odorata  (Ait.)  \Vo(Klville  &  Wood,  Rees'  Cycloi>edia  6:  no.  1.  1806. 

Xtjmpluiea  oriorata  Ait.  Hort.  Kew.  J^  227.  1789. 

To  ('.  odorata  I  have  referred  with  some  doubt  material  collected  by  Dr.  E.  Palmer 
near  Durango  in  1896  (no.  244).  This  station,  however,  is  so  far  away  from  the 
known  range  of  C  odorata^  that  sf)ecies  having  not  heretofore  been  reported  from 
anywhere  in  Mexico,  that  its  inclusion  in  the  Mexican  flora  can  at  present  be  only 
tentative.  The  possibility  of  the  species  having  l)een  introduced  into  ponds  has  been 
suggesteil.  but  Dr.  Palmer  assures  me  that  the  i)lant  shows  every  indication  of  being 
a  native. 

EAinJNGULAGEAE. 

TWO  NEW  SPECIES  OF  CLEMATIS. 

Clematis  rhodocarpa  Rose,  sp.  nov. 

Apparently  high-climbing  vines,  somewhat  pul)escent;  upper  leaves  temate;  leaf- 
lets ovate  to  broa<lly  ovate,  5  to  8  cm.  long,  8  to  6  cm.  broad,  more  or  less  deeply 
eonlate,  coarsely  toothed,  acuminate,  slightly  pul)escent  on  both  surfac^es;  inflores- 
cence usually  much  shorter  than  the  leaves;  sepals  oblong,  obtuse;  fruit  rose-red, 
only  slightly  hairy,  when  mature  terminated  by  long  curved  hairy  tails. 

Type  U.  S.  National  Herbarium  no.  253028  (Pringle's  no.  4770). 

Apparently  common  a))out  Oaxaca,  where  it  has  been  been  collected  by  Pringle, 
Nelson,  and  Charles  L.  Smith. 
Clematis  rufa  Rose,  sp.  nov. 

A  vine  3  to  9  meters  long,  the  stem  as  well  as  the  leaves  densely  covered  with  a 
reddish  yellow  pubescence;  only  the  upi>er  leaves  seen,  these  ternate;  leaflets  lance- 
olate to  ovate,  4  to  7  cm.  long,  acute  to  shortly  acuminate,  3  to  5-nerved,  entire; 
inflorescenc*e  compact  about  the  length  of  the  subtending  leaf;  flowers  numerous; 
l>edicels  10  to  15  mm.  long;  sepals  oblong,  obtuse;  fruit  not  seen. 

Type  U.  S.  National  Herbarium  no.  234391,  collected  by  E.  W.  Nelson  along  road 
between  Tenejapa  and  Yatalon,  Cbiapas,  altitude  400  to  1,500  meters,  October  13, 
1895  (no.  3243). 

EOSAGEAE. 

A  NEW  POTENTIIiLA. 

Potentilla  lozajii  Rose  &  Painter.  Plate  XXVI. 

Perennial  from  a  stout  rootstock;  stems  several,  erect  or  ascending,  up  to  40  cm. 
long,  pubescent  with  soft  scattered  hairs  throughout,  most  plentifully  so  at  base: 
leaves  5-fqliolatts  strictly  palmate,  on  long  silky-puln^scent  petioles;  leaflets  of  basal 
leaves  with  scattered  short  hairs  above  and  more  copious  hairs  l)eneath,  rounded  at 
apex,  crenately  toothed,  20  to  40  cm.  long,  olmvate  to  oblong,  cuneate;  stipules  ovate, 
entire;  flowering  stems  bearing  few  small  leaves;  calyx  lobes  ovate,  acute,  hairy; 
petals  dark  pur])le,  emarginate,  almost  rhombic  in  outline,  slightly  exceeding  the 
sepals. 

Type  V.  S.  National  Herbarium  no.  461978,  collected  by  C.  (i.  Pringle  and  F. 
Lozano  in  meadows  at  Cuyamoloya,  Hidalgo,  August  2,  1904  (no.  1345),  and  by 
Rose  and  Painter  between  Somoriel  and  Las  Lajas,  Hidalgo,  August  5, 1905  (no.  9234). 

ExPLANATU>N'  OF  I'LATE  XXVI.— Plant,  natuml  size.  ^^ 
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TWO  NEW  SPECIES  OF  AliCHEMTLIiA. 

.  In  preparing  a  synopsis  of  the  Mexican  species  of  Alchemilla  I  find  the 
two  following  species  undescribed.  The  genus  Alchemilla  is  a  ver}^  diffi- 
cult one,  owing  to  the  fact  that  the  flowers  are  all  extrenaely  small  and 
not  easy  to  make  out  clearly  with  an  ordinary  hand  lens,  whence  col- 
lectors and  botanists  have  not  looked  into  the  floral  characters  carefully. 
As  a  result  several  Mexican  species  are  passing  under  the  same  name. 

Alchemilla  prociunbens  Rose,  sp.  nov.  Plate  XXVII. 

Perennial  with  numerous  creeping  stems,  these  clothed  with  appressed  pubescence; 
leaves  3-parted,  appearing  5-parted  from  the  lateral  lobes  being  deeply  cleft,  dark 
green  and  glabrous  above,  paler  and  appressed-pubescent  beneath,  the  lobes  spatu- 
late,  rounded  at  apex,  serrate-toothed;  stipules  united  at  base,  toothed;  inflorescence 
rather  open,  few-flowered;  pedicels  slender,  4  to  8  mm.  long,  silky-pubescent;  calyx 
pubescent,  8-parted,  the  4  outer  lobes  much  broader  and  longer  than  the  others, 
pubescent  within;  stamens  2;  styles  ^metimes  as  many  as  8. 

T>'pe  U.  S.  National  Herbarium  no.  452686,  collected  by  J.  N.  Rose  and  Jos.  H. 
Painter  between  Somoriel  and  Las  Lajas,  Hidalgo,  August  5,  1905  (no.  9202). 

Apparently  common  in  the  high  mountains  of  Mexico  from  Zacatecas  to  Oaxaca. 

Explanation  op  Plate  XXVIL— Fig.  o,  plant;  6,  calyx;  c,  section  of  calyx  showing  stamens  and 
styles.    Fig.  o,  natural  size;  figs.  6  and  c,  enlarged. 

Alchemilla  subalpestris  Kose,  sp.  nov. 

Perennial  but  with  herbaceous  stems,  either  single  and  erect  or  much  branched  at 
base  and  ascending;  stems  10  to  30  cm.  long,  often  glabrous  throughout  or  with  scat- 
tered hairs  on  the  stem,  leaves,  and  bracts  and  very  rarely  on  the  calyx;  basal  and 
lower  stem  leaves  on  petioles  sometimes  6  to  9  cm.  long,  somewhat  orbicular  in  out- 
line, more  or  less  lobed  and  cleft;  upper  stem  leaves  perfoliate,  the  lobes  3  or  4-cleft 
into  linear  obtuse  teeth,  the  margins  revolute;  flowers  subsessile;  calyx  usually 
glabrous,  8-lobed,  the  lobes  nearly  equal;  stamens  2;  styles  2;  fruiting  calyx  1  mm. 
long;  seeds  ovoid  in  outline,  pointed. 

Type  U.  S.  National  Herbarium  no.  451546  {Roi^e  no.  7928  from  Nevada  deToluca). 

Apparently  common  in  the  high  mountains  throughout  Mexico.  I  have  freque^itly 
collected  it,  first  in  the  Sierra  Madre  of  Tepic,  afterwards  on  Mount  Orizaba  and 
Mount  Toluca,  and  several  times  on  the  high  mountains  surrounding  the  valley  of 
Mexico. 

This  species  is  probably  A.  hirstUa  alpeslris  Schlecht.  &  Cham.;  at  least  it  is  the 
plant  so  understood  by  Dr.  S.  Watson  and  Mr.  Hemsley.  But  I  have  not  seen  the 
type  and  with  only  the  short  original  diagnosis  I  can  not  be  sure  of  this,  while  in  any 
<»8e  the  name  alpestris  is  a  homonym  and  must  be  rejected. 

MIMOSAGEAE. 
A  NEW  PITHEOOIiOBIUM. 

Pithecolobiiun  revolutum  Rose,  sp.  nov.  Plate  XXVIII. 

A  low  depressed  compact  bush ;  first  year  branches  very  pubescent,  older  branches 
gray  and  glabrous;  stipular  spines  short,  stout,  straight  or  becoming  recurved;  pin- 
nae one  pair;  common  petiole  short,  bearing  a  gland  at  the  top;  leaflets  3  to  5  pairs, 
closely  set,  linear,  obtuse,  the  margins  strongly  involute,  covered  with  short  stiff 
hairs  as  are  also  the  rachis  and  petioles;  flowers  not  neen;  pods  curved,  flattened,  5 
to  7  cm.  long,  10  to  12  mm.  broad,  pubet^cent;  seeds  black. 

Type  U.  8.  National  Herbarium  no.  453274,  collected  by  Rose  and  Painter  south  of 
Higuerillas,  Quer^taro,  August  23,  1905  (no.  9784).  Here  a  common  desert  shrub. 
Explanation  of  Plate  XXVIII.— Fig.  a,  branch;  6,  leaf:  r, oros.s  section  of  leaflet;  d,  fruit.  Figs. 
a  and  d,  natural  Hlze;  h  and  c,  scale  6. 
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Alchemilla  procumbens  Rose. 
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GAE8ALPIHIAGEAE. 
JTHBES  HEW  BAX7HINIAS. 

BatLhinia  confasa  Rose,  sp.  no  v. 

Shrub  aboat  2  meters  high;  pubescence  on  young  branches  short  and  dense;  leaves 
5  to  6  cm.  long,  either  rounded  at  base  or  with  a  broad  sinus,  the  terminal  lobes 
atout  one-third  the  length  of  the  blade,  slightly  spreading,  acute,  slightly  hairy 
above,  pubescent  on  the  veins  beneath;  petiole  shorter  than  the  blade,  pubescent; 
inflorescence  a  dense  raceme  becoming  4  to  5  cm.  long;  bracts  long-acuminate;  buds 
elongated,  with  long  free  tips;  calyx  spathaceous;  corolla  white,  15  mm.  long,  taper- 
ing at  base  into  a  slender  claw,  long-acuminate;  perfect  stamens  one,  glabrous;  ovary 
on  a  long  slender  stipe,  pubescent;  pods  10  to  12  cm.  long,  10  to  12  mm.  broad,  flat, 
glabrate. 

Type  U.  S.  National  Herbarium  no.  461982  (Pringle's  no.  3104). 
Specimens  examined: 

San  Luis  Potosi:  iTamasopa  CaiXon,  C.  G.  Pringle,  June  25,  1890  (no.  3104); 
San  Dieguito,  Dr.  E.  Palmer,  June,  1904  (no.  126);  near  Tancanhuitz,  E.  W. 
Nelson,  May,  1898  (no.  4363). 

Dr.  Pringle' s  specimens  were  distributed  as  B.  diraricata  L.,  a  8i)ecies  with  very 
different  leaves. 

The  above  description  of  the  pods  is  drawn  from  Mr.  Nelson's  specimen. 
Bauhinia  groldmani  Rose,  sp.  nov.  . 

A  small  tree  6  to  8  meters  high;  young T^ranches  pubescent;  petioles  6  to  10  mm. 
long;  leaves  slightly  cordate  at  base,  5  to  7  cm.  long,  the  lobes  one-third  the  length 
of  the  blade,  ovate,  ascending  and  obtuse,  glabrate  above,  softly  pubescent  beneath, 
reticulate;  racemes  short  and  compact;  peduncles  15  to  18  mm.  long;  calyx  tips  free, 
filiform;  petals  narrow,  glabrous,  about  25  mm.  long,  purple;  perfect  stamen  1;  ovary 
long-stipitate,  pubescent;  pods  10  to  12  cm.  long,  12  mm.  broad,  long-apiculate,  on  a 
stipe  10  to  18  mm.  long. 

Type  U.  S.  National  Herbarium  no.  470546,  collected  by  E.  A.  Goldman  at  Tuxtla 
Gutierrez,  Chiapas,  March  8,  1904  (no.  742). 
Bauhinia  (Pauletia)  longriflora  Rose,  sp.  nov.    - 

A  bush  3  meters  high,  with  pubescent  branches;  leaves  orbicular,  25  to  50  mm. 
long,  broadly  cordate  at  base,  lobed  at  apex,  glabrous  above,  pale  and  pubescent 
beneath,  7  to  9-nerved;  lobes  rounded;  petioles  shorter  than  the  leaves;  stipules 
spinescent,  une<iual;  flowers  axillary  in  twos,  or  in  terminal  racemes,  slender,  7.5 
to  10  cm.  long,  greenish-yellow;  calyx  spathaceous;  petals  5,  filiform;  stamens  10, 
5  anther-bearing;  ovaries  villous;  pods  15  to  20  cm.  long,  12  mm.  broad. 

Type  U.  S.  National  Herbarium  no.  305328,  collected  by  Dr.  E.  Palmer,  ravines 
and  mountain  sides,  Ymala,  Sinaloa,  August  16  to  25,  1891  (no.  1426);  in  fruit, 
Ckitober  17  (letter  D). 

F0T7B  NEW  CASSIAS. 
Cassia  arida  Rose,  sp.  nov. 

Perennial,  much  bi'anched  at  base,  erect,  15  cm.  high,  pubescent;  stipules  linear, 
pubescent,  often  glandular;  petioles  slender,  3  to  4  cm.*  long,  bearing  a  slender  gland 
between  the  leaflets  of  the  lowest  pair;  leaflets  3  pairs,  oblong,  15  to  22  mm.  long, 
tipped  by  a  brown  perhaps  deciduous  mucro;  peduncles  6  to  9  cm.  long;  pods  3  to  4 
cm.  long,  somewhat  incurved,  acuminate,  hairy. 

Type  U.  S.  National  Herbarium  no.  453267,  collected  by  J.  N.  Rose  and  Jos.  H. 
Painter,  near  Higuerillas,  Quer^taro,  August  23,  1905  (no.  9778).    A  common  plant 
of  the  deserts  in  that  locality. 
Cassia  demissa  Rose,  sp.  nov. 

Stems  low,  often  trailing,  much  branched,  pubescent;  petioles  slender,  15  to  30 
mm.  long;  leaflets  generally  two  pairs,  rarely  three  pairs,  oblong,  10  to  15  mm.  long, 
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mucronate,  slightly  pubescent  above,  appressed-pubeecent  beneath;  peduncles  about 
as  long  as  the  leaves,  2  or  3-flowered;  pods  very  short,  10  to  12  mm.  long,  mucronate. 

Type  U.  8.  National  Herbarium  no.  280167,  collected  by  C.  G.  Pringle  near  Cameros 
Pass,  Coahuila,  1889  (no^  2783  h  also  by  Dr.  E.  Palmer  in  the  Sierra  Madre  south  of 
Saltillo,  1880  (no.  281). 

This  species  has  been  confused  with  C  vogeliaruiy  but  it  has  the  pods  much  shorter, 
the  leaflets  fewer,  etc.  • 

Cassia  durangensis  Rose,  sp.  nov. 

Stems  apparently  single  and  erect,  20  to  40  cm.  high,  velvety  pubescent;  leaflets  1 
pair,  broadly  oblong  to  nearly  orbicular,  3  to  5  cm.  long,  with  dense  soft  pubescence 
on  both  sides  of  a  decidedly  yellowish  cast,  especially  when  young;  peduncles  longer 
than  the  leaves,  usually  3  to  5-fiowered;  pods  strict,  3  to  3.5  cm.  long;  seeds  glossy. 

Type  U.  8.  National  Herbarium  no.  304717,  collected  by  Dr.  E.  Palmer  near 
Durango  in  1896  (no.  271) ;  also  near  the  same  place  by  E.  W.  Nelson  in  1898  (no. 
4595).  "        , 

Perhaps  nearest  C  bauhinioides  Gray,  but  of  simple  and  more  erect  habit  with 
larger  and  much  broader  leaflets,  more  upright  pods,  etc. 

Cassia  goldmani  Rose,  sp.  nov. 

Shrub  or  tree  4  to  6  meters  high;  leaves  clustered  near  the  ends  of  stunted 
branches  or  scattered  along  the  vigorous  branches;  rachis  slightly  pubescent;  leaflets 
5  to  12  pairs,  rather  thick,  the  venation  somewhat  indistinct,  glabrous  or  nearly  so, 
the  margins  never  ciliate,  pale  on  both  sides,  perhaps  glaucous,  12  to  16  mm.  long, 
broadest  near  the  tip,  oblique  at  base,  rounded  at  apex,  usually  with  a  short  mucro; 
pods  8  to  10  cm.  long,  somewhat  glaucous,  2  cm.  or  more  broad,  the  margins  winged. 

Type  U.  S.  National  Herbarium  no.  565323,  collected  by  Nelson  and  Goldman  about 
5  miles  southwest  of  El  Potrero,  Lower  California,  Octol)er  31,  1905  (no.  7238). 

Resembling  C.  poli/antha  of  Central  Mexico,  but  having  somewhat  different  leaf- 
lets, less  pubescence  on  branches  and  leaflet*^,  eU\ 

HOFFMANSEGGLA.:   A  UTEW  SPECIES  AND  A  NEW  NAME. 

HofEhiansegrgia  arida  Rose,  sp.  nov.  Plate  XXIX. 

Stems  low,  diffuse,  usually  herbaceous  but  sometimes  woody  at  base,  glabrous 
except  some  stipitate  glands;  stipules  ovate,  acute;  petioles  slender,  bearing  a  few 
stipitate  glands;  pinnae  3  to  6  pairs;  leaflets  4  to  8  pairs,  oblong,  3  to  4  mm.  long, 
glabrous  except  a  gland  in  the  retuse  apex;  inflorescence  an  erect  or  ascending 
raceme,  10  Uy  20  cm.  long  including  the  peduncle,  at  first  very  dense,  bearing  many 
stipitate  glands;  l)racts  subtending  the  flowers  ovate,  acuminate,  ciliate;  calyx  deeply 
5-parted,  the  lobes  somewhat  unequal,  ciliate;  flowers  yellow  tinged  with  red;  pods 
narrowly  oblong,  3  to  4  cm.  long,  acute,  glabrous  excei)t  for  the  numerous  stipitate 
glands. 

Common  on  the  deserts  of  Quert'taro. 

Type  U.  S.  National  Herbarium  no.  453109,  collected  by  J.  N.  Rose  and  Jos.  H. 
Painter  between  San  Juan  del  Rio  and  Cadereyta,  August  19,  1905  (no.  9619);  also 
near  Higuerillas,  August  23,  1903  (no.  9770). 

This  species  is  near  H.  stricla  Benth.,  but  the  inflorescence  and  pods  lack  the  soft 
pubescence  on  the  racemes  and  pods. 

Explanation  of  Plate  XXIX.— Fig.  a,  flower;  b,  iufloresceneo:  r,  flower;  d,  corolla  laid  open;  c, 
calyx  laid  open;  /.  petal;  g,  Htamen;  h,  fruit;  i,  seed.  Figs,  a,  b,  and  h,  natural  size;  c,  d,  c,/,  g,  and  i, 
scale  2. 

Hoffinanseggia  watsoni  (Fisher)  Rose. 

H.  gracilis  S.  Wats.  Proc.  Am.  Acad.  17:  347.  1882.  not  Hook.  &  Am.  1833. 
Caesalpiniu  walsoni  Fisher,  Bot.  Gaz.  18:  122.  1893. 
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Benthamantha  pumila  Rose. 
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yiGIACEAE. 

THE    MEXICAN    AND    CENTRAL    AMEBICAN    SPECIES    OF 
BENTHAMANTHA. 

The  name  Cracca  of  Bentbain  being  a  homonym,  the  genus  was 
renamed  Brittonamra  by  Otto  Kuntze,  but  he  afterwards  took  up  the 
older  name  Benthamantha  published  by  Alefeld  in  1862.  This  latter 
course  has  been  followed  by  Britten  and  Baker  who  published  in  the 
Journal  of  Botany  for  January,  1900,  a  list  of  all  the  known  species. 
I  wish  to  make  a  few  slight  changes  in  this  list,  adding  also  two  new 
species. 

Benthamantlia  edwardsii  (A.  Gray)  Rose. 

Benthamavtha  grairi  Alefeld,  Bonplandia  10:  264.  1862. 

(^(Wf-a  edimrdgii  A.  (»ray,  PL  Wrijjht.  2:  1^5.  1K53. 

(iray*8  variety  glahella  is  certainly  not  a  form  of  li,  edtrarihii,  but  is  much  closer  to 
li.  sericea.  , 

^nthamantha  ^eenmanii  (Millspau^h)  Kot^e.    ^^    '■  ^  ^^ .  ^    ^   '^  *      '  .  ^  *'    --^  ^-'  , 

Cracca  greenmanii  ^l\\\»H,  Field  Col umb.  Mu8.  Bot.  1:  299./*/.  IS.  1896.   f^^^^   ,'t'\^    Q^{     •'  •  '  '^ 

Benthamantlia bicolor  (Micheli)  Rose.  //    J>   (/    -<■ 

Cracca  hicohr  Micheli,  Bull.  Herb.  Boiw.  2:  444.  pi.  11.  1894.  ' 

Native  of  Ciuatemala. 

Benthamantha  micrantha  (Micheli)  Rose. 

Cracca  micrantha  Micheli,  Prim.  Fl.  Costaric.  1:  189.  1891. 
Native  of  (iuatemala. 

Benthamantha  fruticosa  Roee,  np.  nov. 

Stem  perhai)8  nearly  a  meter  high,  shrubby,  the  bark  of  the  branches  silky- 
pubesi.'ent  the  first  year,  white  the  second  year;  leaves  pinnate;  leaflets  3  to  5  pairs, 
silky-pubescent,  oblong,  8  to  12  mm.  long,  roundeil  at  apex,  mucronate;  racemes 
few-flowered,  either  shorter  or  longer  than  the  leiives;  bracts  subtending  the  flowers 
filiform,  longer  than  the  i)edi(^ls;  calyx  lobes  linear,  silky-pubescent;  petals  green- 
ish yellow  or  the  Imnner  more  or  less  purplish;  po<i8  linear,  pubescent,  4  to  6  mm. 
long,  many-seeded. 

Type  r.  S.  National  Herbarium  no.  45;i587,  collected  by  liose  and  Painter  in 
Tomellfn  Canon,  Oaxaca,  Septemljer,  1905  (no.  10087);  also  at  the  same  locality  by 
Rose  and  Hough,  June  23,  1899  (no.  4665). 

Benthamantha  glandulosa  Rose,  sp.  nov. 

Branches  herbaceous,  spreading,  pul)escent;  leaflets  5  to  7,  oblong  to  obovate, 
pubescent  on  both  surfaces,  paler  l)eneath,  rounded  at  apex,  nuicronate;  stipules 
linear;  racemes  much  longer  than  the  leaves,  the  rachis  as  well  as  the  calyx  bearing 
silky  and  glanduhir  hairs;  ovary  not  at  all  pilose;  style  hairy. 

Type  U.  S.  National  Herbarium  no.  258413  (Smith's  no.  3301). 

Collected  by  Ileydeand  Lux  in  (Juateinala,  Department  of  Santa  Rosa,  at  Chiapas, 
Septeml)er,  1892,  and  Casillas,  May,  1892.  Both  specimens  were  named  Cracca 
mollis  by  Micheli  and  distributed  by  Capt.  John  Donnell  Smith  under  the  numbers 
3745  and  3301  respectively.  The  si)ecies  is  very  different  from  the  South  American 
species,  B.  mollis. 

Benthamantha  pumila  Rose,  sp.  nov.  Plate  XXX. 

Low,  more  or  less  spreading,  herbaceous,  purplish,  pubescent;  leaflets  11  to  15, 

oblong,  glabrous  above  even  from  the  first,  more  or  less  appressed-pubescent  beneath; 

common  petiole  short;  stipules  linear,  elongated;  fruiting  raceme  nearly  twice  as 
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long  as  the  leaves;  pods  glaucous,  4  t-o  5  cm.  long,  4  to  5  mm.  broad;  seeds  yellow 
mottled  with  brown. 

Type  U.  S.  National  Herbarium  no.  453173,  collecte<i  by  Rose  and  Painter  on  the 
road  between  San  Juan  del  Rio  and  Cadereyta,  Quer^taro,  August,  1905  (no.  9683). 

Explanation  of  Plate  XXX,— Fig.  a,  flowering  branch:  b,  fruiting  branch;  c,  calyx;  d,  petals; 
e  and/,  stamenfi;  g,  seed.    Figs,  a  and  6,  natural  size:  c  and  d,  scale  2;  c,/,  and  g,  scale  4. 

TWO  ADDITIONAL  SPECIES  OF  COLOOANIA. 

In  1904  I  published  a  synopsis  of  the  species  of  Cologania  and  the 
next  year  the  description  of  O.  congesta.  In  1903  and  1905  I  collected 
many  additional  specimens  (47  sheets)  in  Mexico,  which  have  greatly 
enriched  our  herbaria  and  added  much  to  our  knowledge  of  the  genus. 

Cologrania  lozani  Rose,  sp.  nov. 

Stems  twining  with  spreading  or  somewhat  reflexed  reildish  hairs;  leaflets  3, 
lanceolate  or  somewhat  rhombic,  4  to  7  cm.  long,  1.5  to  2.5  cm.  broad,  a<*ute, 
roiighish-pubescent  on  both  sides,  dark  green  above,  flowers  (so  far  as  known)  in 
umbels  of  four;  peduncle  2  to  4  mm.  long;  pedicels  about  10  mm.  long,  hairy; 
bractlets  at  base  of  calyx  2,  filiform;  calyx  8  mm.  long,  somewhat  purplish,  glabrous 
except  for  a  few  spreading  hairs;  lower  calyx  lobe  linear,  longer  than  the  others; 
corolla  purplish-,  25  mm.  long;  fniit  not  seen. 

Type  U.  S.  National  Herbarium  no.  461966,  collected  by  C.  G.  Pringle  and  his  most 
valuable  assistant,  Filemon  Lozano,  in  the  Sierra  Madre  near  Monterey,  Nuevo  I^eon, 
September?,  1904  (no.  13425). 

This  species  is  near  C.  deamii^  but  has  very  differently  shaped  leaflets,  etc. 

Cologrania  tenuis  Rose,  sp.  nov.  Plate  XXXI. 

A  delicate  twining  vine  with  appressed  pul)escence;  leaflets  3,  very  thin,  ovate- 
oblong,  3.5  to  6  cm.  broad,  rounded  at  bane,  acut«,  with  scanty  appresse<l  pul>e8cence 
on  both  sides,  pale  beneath;  flowers  4  or  5  in  a  subsessile  umbel  or  short  rac^eme; 
peduncles  5  to  10  mm.  long;  calyx  tube  8  mm.  long,  i)urple,  densely  pilose;  upper 
calyx  lobe  entire,  acute;  the  lower  one  linear,  much  longer  than  the  others;  corolla 
purple,  2.5  cm.  long;  pods  narrow,  4  cm.  or  more  long,  appressed-pubescent. 

Type  U.  S.  Natitmal  Herbarium  no.  450806  (Rose  no.  7223).  Collected  by  Dr.  C.  G. 
Pringle  in  a  mountain  canyon  above  Cuernavaca,  Morelos,  July  21,  1904  (no.  13414), 
in  the  same  general  region  (El  Parque)  by  Rose  and  Painter,  September  21, 1903 
(no.  7223),  and  by  Dr.  C.  A.  Purpus  at  Salto  de  Agua,  Octol)er,  1905  (no.  1750). 

This  species  should  probably  be  placed  near  ( \  f/randiffora,  but  it  has  different 
foliage,  smaller  flowers,  and  different  pul)escence  on  the  calyx. 

Explanation  of  Plate  XXXI.— Fig.  a,  plant.  6,  fruit;  c,  calyx;  d,  banner;  e,  wing;  /,  keel; 
g,  Htamens;  h,  ovary.    Figs,  a  to/,  natural  size;  g&nd  h,  scale  2. 

THE  MEXICAN  SPECIES  OF  DOLICHOLUS.'' 

Mr.  Hemsley,  in  the  Biologia  Centrali-Americana,  published  in  1880, 
credits  ten  species  of  Rhynchosia  to  Mexico  proper. 

Of  these,  R.  carihaea  has  l)een  excluded  by  S.  Watson,  and  R.  meni- 
apennoides  has  been  referred  by  Miss  Vail  to  ameidcana.  The  Mexican 
specimens  referred  to  R.  ntmna  are  true  7?.  texana  Torr.  &  Gr.  Sev- 
eral of  the  Mexican  species  have  since  been  described,  and  four  others 

oDoLiCHOLisMedic.  Vorles.  Churpf.  Phys.  Ges.  2:354.  1787. 
Tyi>e  Bj>ecies  D.  minima  (L. )  Medic,  loc.  cit. 
Rhynchosia  Lour.  Fl.  Cochinch.  2:460.  1790. 
Type  species  R.  volubilis  Lour.  loc.  cit. 
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are  here  added.  R,  phaseoloides  has  been  credited  to  Mexico  by  .sev- 
eral writers,  but  is  probably  to  be  excluded.  I  have  examined  all  the 
Mexican  species  except  R.  hlrmta^  R.  erythrmoides^  and  R,  hlcolor. 
The  name  Rhynchosia,  first  published  in  1790,  must  give  place  to 
the  older  name  Dolicholus.  The  Mexican  species  with  which  I  am 
familiar  are  the  following: 

Dolicholus  americanuB  (Mill.)  Vail. 

Dolicholus  cuemavacanus  Rose. 

Rhynchosia  cuemavacana  Rose,  Contr.  Nat.  Herb.  8:  813.  1905. 

Dolicholus  discolor  (Mart.  &  Gal.)  Rose. 
Rhynchosia  discolor  Mart.  &  Gal.  Bull.  Acad.  Brax.  10*:  198.  1843. 

Dolicholus  hondurensis  Rose,  sp.  no  v. 

Delicate  vine,  pubescent;  leaflets  3,  obovate,  2  to  4  cm.  long,  acute,  sometimes 
shortly  acuminate,  rounded  or  broadly  wedge-shaped  at  the  base,  with  appressed 
pubescence  on  both  surfaces,  strongly  nerved  beneath;  racemes  8  to  12  cm.  long, 
densely  flowered;  pedicels  short  (1  mm.  long);  pods  small,  8  to  10  mm.  long, 
apiculate. 

Type  U.  S.  National  Herbarium  no.  246585,  collected  by  C.  Thierne  near  San 
Pedro  Sula,  Department  of  Santa  Barbara,  Honduras,  May,  1888,  and  distributed  by 
John  Donnell  Smith  (no.  5200). 

This  species  was  distributed  as  Rhynchosia  precatorkt  DC,  but  it  is  much  nearer 
R.  calycosa  Hemsley,  though  still  quite  distinct  from  that  species. 

Dolicholus  longeracemosus  (Mart.  &  Gal.)  Rose. 
Rhynchosia  longeracemosa  Mart.  &  Gal.  Bull.  Acad.  Bnix.  10*:  198.  1843. 

Dolicholus  macrocarpus  (Benth.)  Rose. 
Rhynchosia  macrocarpa  Benth.  PI.  Hartw.  11.  1839. 

Dolicholus  minimus  (L.)  Medic. 

Dolicholus  nelsoni  Rose,  sp.  nov. 

Doubtless  a  high-climbing  vme;  leaflets  3,  softly  pubescent  on  both  surfaces, 
broadly  ovate,  4  to  6  cm.  long,  in  cultivated  specimens  10  cm.  long,  shortly 
acuminate;  raceme  10  to  15  cm.  long;  pedicels  slender,  3  to  4  mm.  long,  covered  with 
soft  white  pubescence  interspersed  with  long  yellow  stiff  hairs  as  are  also  the  calyx  and 
peduncle;  calyx  teeth  5,  all  narrow,  the  two  upper  united  below,  the  lowermost  one 
much  longer  than  the  others. 

.  Type  U.  S.  National  Herbarium  no.  273452,  collected  by  E.  VV.  Nelson  on  road 
between  Tlaliscatillo,  Guerrero,  and  Tlapacingo,  Oaxaca,  altitude  1,260  to  1,560 
meters,  December  6,  1894  (no.  2052). 

Dolicholus  ni^opunctatus  (S.  Wats. )  Rose. 
Rhynchosia  nigropunctaia  S.  Wats.  Proc.  Am.  Acad.  22:  408.  1887. 

Dolicholus  precatorius'  (Humb.  <&  Bonp.)  Rose. 
Rhynchosia  precatoria  DC.  Prod.  2:  385.  1825. 
Glycine  precatoria  Humb.  &  Bonp.  Willd.  Enum.  Hort.  Berol.  755.  1809. 

Dolicholus  pringrlei  Rose. 

Rhynchosia  pringlei  Rose,  Contr.  Nat.  Herb.  3:  316.  1895. 

Dolicholus  texauus  (Torr.  &  Gr.)  Vail. 

Dolicholus  vailiae  Rose,  sp.  nov. 

Vine  climbing  to  the  height  of  2  to  3  meters;  leaflets  3,  softly  pubescent  on  both 
surfaces,  ovate,  3  to  7  cm.  long,  acuminate;  racemes  elongated,  20  to  25  cm.  long, 
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much  longer  than  the  leaves;  ]>edicel8  1  to  1.5  mm.  long;  calyx  beaiing  yellow  stiff 
hairs;  sepals  linear,  the  lower  mach  longer;  hanner  hrown,  orbicular,  pubescent 
without;  pods  pubescent,  2  cm.  long;  mature  seeds  not  seen. 

Type  U.  8.  National  Herbarium  no.  40237,  collected  by  Dr.  E.  Palmer  near 
Tequila,  Jalisco,  1886  (no.  269).  Also  collected  near  the  same  station  by  C.  G.  Prin- 
gle,  September  25,  1893  (no.  4597). 

This  species  was  distributed  as  Rhynchosia  phaseoloides  DC.,  from  which  it  is 
very  distinct  in  foliage,  pods,  distribution,  etc.  This  species  is  named  for  Miss  Anna 
Murray  Vail,  who  «  first  called  attention  to  the  fact  that  Doctor  Palmer's  plant  had 
been  wrongly  distributed. 

BBSTOBATION  OF  ODONIA,  WITH  ITS  MEXICAN  SPECIES. 

The  genus  Odonia  was  first  described  by  Bertoloni  in  1822  and 
afterwards  taken  up  by  DeCandolle  in  1825  and  Sprengel  in  1827. 
Bentham  and  Hooker,  however,  combined  it  with  Galactia,  where  it 
has  since  remained.  It  is  true  that  many  supposed  species  of  Galactia 
are  congeneric  with  Odonia  and  this  is  probably  the  one  reason  why 
the  two  genera  have  been  combined.  The  true  type  of  Galactia  is  the 
large  scarlet-flowered  species  from  Jamaica  long  known  as  Galactia 
pendula  but  now  as  Oalactla  galactia.  It  is  very  different  from  all  our 
United  States  and  Mexican  species  in  its  corolla.  The  Mexican  species 
of  Odonia  will  be  as  follows: 

Odonia  acapulcenais  Rose. 

Oalactia  acapulcensis  Rose,  Contr.  Nat.  Herb.  6:  137.  1897. 

Odonia  brachystachys  (Benth. )  Rose. 

Galactia  brachyslachy 8  Benth.  Ann.  Wien.  Mus.  2:  127.  18:^7-40. 

Odonia  multiflora  (Robinson)  Rose. 

Galactia  multiflora  Robinson,  Proc.  Am.  Acad.  29:  315.  1894. 

Odonia  wrightii  (A.  Gray)  Rose. 

Galactia  wrightii  A.  Gray,  PI.  Wright.  1:  44.  1852. 

Odonia  incana  Rose,  sp.  nov.  Plate  XXXII. 

A  bushy  plant,  the  branches  apparently  never  twining,  softly  pubescent;  leaflets  3, 
lanceolate,  3  to  7  era.  long,  acute  and  bearing  a  long  mucro,  dark  green  and  slightly 
pubescent  above,  very  pale  and  more  pubescent  l>eneath;  racemes  elongated,  much 
longer  than  the  leaves,  sometimes  20  cm.  long,  many-flowered;  flower  buds  covered 
with  a  dense  silvery  pubescence;  petals  purplish,  the  banner  nearly  orbicular;  ovary 
pubescent,  many-ovuled;  pods  not  seen. 

Type  U.  S.  National  Herbarium  no.  302336,  collected  by  J.  N.  Rose  in  Tepic 
between  Aguacata  and  Dolores,  August  6,  1897  (no.  3360). 

Explanation  op  Plate  XXXII.— Fig.  a,  plant;  b,  flower:  c,  calyx;  r/,  banner;  e,  wing;/,  keel;  g, 
stamens;  h^  pistil;  t,  ovary.    Fig.  a,  natural  size;  figs. 6  to  h,  scale  2;  i,  scale  4. 

Odonia  retusa  Rose,  sp.  nov. 

A  vine,  2  to  4  meters  long,  hirsute;  leaflets  3,  oblong,  3  to  6  cm.  long,  retuse, 
somewhat  pubescent  above,  softly  and  densely  pubescent  beneath;  racemes  slender, 
10  to  20  cm.  long,  much  longer  than  the  leaves;  loosely-flowered;  pedicels  short; 
calyx  tube  proper  about  2  mm.  long;  calyx  lobes  4,  narrow,  4  cm.  long;  corolla  pale 
blue,  about  8  mm.  long;  banner  orbicular,  retuse;  fruit  6  to  8  cm.  long,  5  mm. 
broad,  pubescent,  flattened. 


«  See  Bull.  Torr.  Club  26:  111.  1899. 
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Type  U.  S.  National  Herbarium  no.  450676,  collected  by  Rose  and  Painter  near 
Caemavaca,  Morelos,  September  19(X^no.  6910) ;  also  by  C.  G.  Pringle  on  lava  beds 
near  the  same  locality,  September  14,  1896  (no.  6497);  and  by  E.  W.  D.  Hoi  way  near 
Cnautla,  October,  1903  (no.  14). 

Dr.  Pringle^s  specimen  was  distributed  as  Galactiu  tenuiftont^  from  which,  how- 
ever, it  is  quite  different 

Odonia  Tiridiflora  Rose,  sp.  nov.  Plate  XXXIII. 

A  stout  vine  trailing  or  half-climbing  over  low  bushes;  stems  covered  with  soft 
white  pubescence;  leaves  12  to  20  cm.  long,  3-foliolate;  leaflets  nearly  orbicular,  the 
terminal  one  generally  the  largest,  6  to  10  cm.  in  diameter,  rounded  or  slightly  cor- 
date at  base,  rounded  at  apex  or  with  a  short  acumination,  pubescent  on  l)oth  sur- 
faces, paler  and  reticulated  beneath;  inflorescence  much  longer  than  the  leaves,  20  to 
30  cm.  long  including  the  peduncle;  flowers  4  or  5  in  a  cluster;  calyx  4-parted,  the 
upper  lobe  broader,  all  acute;  banner  orbicular,  the  u])per  part  of  margin  ciliate, 
green;  wings  narrow,  purplish,  spurred;  ovary  pubescent,  nmny-ovuled;  fruit  8  to 
9  cm.  long. 

Type  U.  S.  National  Herbarium  no.  381798,  collected  by  C.  G.  Pringle  near  Iguala, 
Guerrero,  October  24,  1900  (no.  922i),  type);  also  in  1906  (no.  10324);  near  the  same 
locality  by  Rose  &  Painter,  August  11,  1905  (no.  9371);  and  by  Dr.  Pringle  near 
Jojutla,  Morelos,  August  30,  1902  (no.  11366). 

Explanation  of  Plate  XXXIII.— Fig.  a,  plant:  6,  calyx;  r,  banner;  </,  wing;  e,  keel;/,  stamens 
g,  style;  A,  ovar>'.    Fig.  a,  natural  size;  figs,  b  to  g,  Bcale  2;  i,  scale  -1. 

THE  SESSrLE-FIiOWEBED  SPECIES  OF  PABOSELA  IN  MEXICO. 

In  a  former  paper  in  thi«  series^  the  reasons  are  given  for  taking 
up  the  name  Parosela  instead  of  Dalea,  and  a  nearly  completed  list 
is  supplied  of  the  Mexican  species  with  pediceled  flowers.  Below  will 
be  found  the  remaining  species,  so  far  as  studied,  arranged  in  tlie 
order  in  which  I  have  classified  them  in  my  preliminary  treatment. 
Further  work  in  this  genus  may  change  this  arrangement  somewhat. 
There  are  perhaps  still  two  dozen  or  even  more  species  in  Dalea  not 
included  in  these  lists,  but  since  these  are  species  not  yet  studied  or 
whose  exact  status  is  not  known  it  seems  best  not  to  consider  them 
now.  These  will  be  reported  upon  in  another  paper  after  more  study 
and  further  exploration  in  Mexico.  Besides  these,  a  considerable 
number  of  new  species  already  indicated,  but  not  yet  all  described, 
will  be  presented  at  another  time.  Names  which  have  been  previ- 
ously published  under  Parosela  are  given  without  synonymy. 

Parosela  insignia  (Hemsley)  Rose. 

Dalea  irmgnis  (Hemsley)  Diag.  PI.  Nov.  1:  7.  1878. 

Parosela  nncifera  (Schlecht.  &  Cham.)  Rose. 

Parosela  scoparia  (A.  Gray)  Heller. 

Parosela  glaberrima  (S.  Wats.)  Rose. 

Dalea  glabernma  S.  Wats.  Proc.  Am.  Acad.  22:470.  1887. 

Parosela  lasianthera  (A.  Gray)  Heller. 


\ 
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Parosela  polyphylla  (Mart.  &  Gal.)  Rose. 

Dalea pobjphyUa  Mart.  &  Gal.  Bull.  Acad.  Brux.  10*:  44.  1843.  ] 

Parosela  citriodora  (Willd.)  Rose.  I 

IMea  citriodora  Willd.  Sp.  PI.  3: 1339.  1801.  1 

Parosela  mucronata  (DC.)  Rose. 
Dalea  mucronata  DC.  Prod.  2:  246.  1825. 


I 


Parosela  pectinata  (Kunth)  Rose. 
Dalea  pectinata  Kunth,  Mimos.  169.  jA.  49,  1819. 

Parosela  grayi  Vail. 

Parosela  acutifolia  (DC.)  Rose. 

Parosela  mutabilis  (Cav.)  Rose.   '     ^  r  ,^  f..^^        r^< 

Parosela  trochilina  (Brandegee)  Rose. 

Dalea  trochilina  Braudejjee,  Proc.  Cal.  Acad.  II.  3:  220.  1892. 

Parosela  hexnsleyana  Rose,  sp.  nov. 

A  shrub  with  numerous  long  slender  purplish  branches  closely  set  with  glandular 
knobs,  glabrous;  leaves  small;  leaflets  9  to  15,  2  to  3  mm.  long,  obtuse,  glabrous  on 
both  sides,  very  glandular-dotted  beneath;  peduncles  slender;  inflorescence  a  com- 
pact head;  bracts  broad;  calyx  silky,  alx^ut  4  mm.  long,  including  the  lobes;  lobes 
about  two-thirds  the  length  of  the  tube;  corolla  purplish. 

Type  U.  S.  National  Herbarium  no.  2443(>,  collected  by  Parry  and  Palmer  near 
San  Luis  Potosf,  1878  (no.  154).  This  is  rei)orted  in  the  Biologia  Centrali- Americana 
as  Dalea  ramoftimma  Benth.,  from  which  I  think  it  is  abundantly  distinct.  D.  ramo- 
sl&simay  a  Lower  Californian  species,  has  recently  been  colle(^ted  by  Mr.  Brandegee 
and  accords  with  Bentham's  original  description  and  excellent  figure.  Bentham's  ^ 
name  must  give  way  to  the  older  one  of  Martius  and  Galeotti.  \ 


Parosela  leucostachys  (A.  Gray)  Rose.  ' 

DaUa  leucostachys  A.  Gray,  PI.  Fendl.  32.  1848.  ) 

Parosela  lumholtzii  (Rob.  &  Fern.)  Vail.  , 

Parosela  eysenhardtioides  ( Hemsley )  Rose.  ! 

Dalea  eysenhardtioides  Hemsley,  Diag.  PI.  Nov.  1 :  6.  1878. 

Parosela  oaxacana  Rose,  sp.  nov. 

Shrubs,  90  to  120  cm.  high  with  many  short  ascending  branches  clothed  with  a 
short  soft  pubescence,  each  terminating  in  a  short  dense  spike  of  purplish  flowers; 
leaflets  6  to  15  pairs,  narrowly  oblong,  6  to  9  mm.  long,  pubescent  on  both  sides 
when  young  but  early  glabrate,  especially  alx)ve,  rounded  at  each  end,  apiculate, 
paler  beneath,  thickly  set  with  small  glands;  bracts  ovate,  acuminate;  calyx  hairy, 
the  tube  not  at  all  angled,  slightly  cleft  on  the  upper  side,  the  teeth  much  shorter 
than  the  tul^e,  darker-colored,  ovate,  acute,  almost  spiny-toothed. 

Type  U.  S.  National  Herbarium  no.  40238,  collected  by  Dr.  C.  G.  Pringle  on  the 
Sierra  de  San  Felipe,  Oaxaca,  altitude  2,250  meters,  October  10,  1894  (no.  4961). 

Parosela  naviculifolia  ( Hemsley )  Rose. 

Dalea  naricuUfolia  Hemsley,  Diag.  PI.  Nov.  1:  7.  1878. 

Parosela  tuberculata  ( Lag. )  Rose. 

Dalea  tuberculata  Lag.  Nov.  Gen.  <fe  Sp.  23.  1816. 

Parosela  pulchella  (Moric. )  Heller. 

Parosela  psoralioides  ( Moric. )  Rose. 

Dalea  psoralloides  Moric.  Mem.  Geneve  6:  533.  1833. 
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Parosela  caneBcens  (Mart.  &  Gal. )  Rose. 

DfUea  ciinescens  Mart.  &  GaL  Bull.  Acad.  Brux.  10*:  43.  1843. 

Parosela  polygonoides  (A.  Gray)  Heller. 

Paro8elala<ilui08tachy8.(A.  Gray)  Heller. 

Parosela  mollis  (Benth.)  Heller. 

Parosela  rubescens  (8.  Wats. )  Vail. 

Parosela  inconspicua  (Schauer)  Rose. 
Dcdea  incowrpicua  Schauer,  Linnaea  20:  744.  1847. 

Parosela  nana  (Ton*. )  Heller. 

Parosela  wrightii  (A.  Gray)  Vail. 

Parosela  vetula  (Brandegee)  Rose. 
Dalea  reitUa  Brandegee,  Proc.  Cal.  Acad.  II.  2:  146.1889. 

Parosela  cliffordiana  (Willd.)  Rose. 

Dalea  diffordiana  Willd.  Sp.  PI.  8: 1336.  1801. 

Parosela  revoluta  (S.  Wats. )  Rose.       * 
Dalea  revoluta  S.  Wats.  Proc.  Am.  Acad.  22:  404.  1887. 

Parosela  pringlei  (A.  Gray)  Heller. 

Parosela  laevigata  (G.  Don)  Rose. 
Dalea  laevigata  G.  Don,  Hist.  Dichl.  PI.  2:  224.  1832. 

Parosela  cyanea  (Greene)  Rose. 
Dalea  cyanea  Greene,  Pittonia  1 :  153.  1888. 

Parosela  brachystcuihys  (A.  Gray)  Heller. 

Parosela  flliformis  (A.  Gray)  Heller. 

Parosela  nigra  ( Mart.  &.  Gal. )  Rose. 

Dalea  nigra  Mart.  &  Gal.  Bull.  Acad.  Brux.  10*:  43.  1843. 

Parosela lemmoni  (Parry)  Heller. 

Parosela  erythrorhiza  (Greenman)  Rose. 
Dalea  erythrorhiza  Greenman,  Zoe  6: 185.  1904. 

Parosela  linsiana  (S.  Wats.)  Rose. 
Dalea  Ivf^na  S.  Wats.  Proc.  Am.  Acad.  17:  341.  1882. 

Parosela  triphylla  ( Pav. )  Rose. 

Parosela  aurea  (Nutt.)  Britton. 

Parosela  pogonanthera  (A.  Gray)  Vail. 

Parosela  sericea  (Lag. )  Rose. 

Dalea  sericea  Lag.  Nov.  (jen.  &  Sp.  23:  1816. 

Parosela  gracilis  (Kunth)  Rose. 
Dalea  gracilis  Kunth,  Mimos.  166.  pi.  4S.  1819. 

Parosela  painteri  Rose,  sp.  nov. 

Stems  bushy,  forming  large  clumps  30  to  50  cm.  high,  woody  below;  branches 
clothed  with  short  appressei  pubescence,  dark-colored,  with  few  or  no  glands;  leaf- 
lets 5  to  7  pairs,  oblong,  5  mm.  long,  retuse,  glabrous  and  glandless  above,  glandular 
and  slightly  pubescent  beneath;  spikes  at  first  globular,  becoming  in  fruit  3  cm.  long; 
bracts  ovate,  acute,  a  liltle  hairy,  deciduous;  calyx  tube  broad,  glabrous  and  shining 
without  and  bearing  a  row  of  black  glands  between  the  ribs;  calyx  teeth  linear, 
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somewhat  unequal,  about  the  length  of  the  tube;  petals  yellow  or  the  keel  and  wings 
somewhat  reddish ;  fruit  pubescent. 

Type  U.  S.  National  Herbarium  no.  453017,  collected  by  J.  N.  Rose  and  Jos.  H. 
Painter  on  a  stony  hillside  near  San  Juan  del  Rio,  Quer^taro,  August  18,  1905 
(no.  9526).  Resembling  P.plumom,  but  leaflets  smaller  and  glabrous  above,  stems 
darker-colored,  spikes  shorter,  etc. 

Parosela  pauciflora  Rose,  sp.  nov. 

Woody  at  base,  much  branched,  about  60  cm.  high,  the  young  branches  finely 
pubescent;  leaflets  7  to  9  pairs,  sometimes  reduced  to  3  pairs,  small,  4  to  7  mm. 
long,  oblong,  acute  or  mucronate,  hairy  on  both  sides,  glandular  beneath;  bracts 
lanceolate,  acuminate,  rather  conspicuous,  hairy;  calyx  tube  short,  hairy,  the  teeth 
ovate  at  base  tapering  into  long  subulate  tips  longer  than  the  the  calyx  tube;  petals 
small,  white;  keel  and  wings  borne  on  the  stamen  tube  a  little  below  the  top; 
ovary  hairy. 

Type  U.  S.  National  Herbarium  no.  316752,  collected  by  C.  G.  Pringle  in  shaded 
places  on  hills  near  Guadalajara,  Jalisco,  December  12, 1888  (no.  1825). 

Parosela  watsoni  Rose,  sp.  nov. 

Perennial,  with  at  least  upper  branches  herbaceous,  very  villous;  leaflets  9  to  11 
pairs,  hairy  on  both  sides,  linear-oblong,  obtuse,  3  to  5  mm.  long;  spikes  narrow, 
very  densely  flowered;  bracts  linear  to  filiform,  hairy;  calyx  hairy,  the  teeth  longer 
than  the  tube;  petals  small,  white. 

Type  U.  S.  National  Herbarium  no.  24472,  collected  by  Dr.  E.  Palmer  at  Frayles, 
Chihuahua,  1885  (no.  252),  and  briefly  described  but  not  named  by  Dr.  S.  Watson. « 

Parosela  albiflora  (A.  Gray)  Vail. 

Parosela  eriophylla  (vS.  Wats.)  Rose. 

Dalea  eriophyUa  S.  Wats.  Proc.  Am.  Acad.  17:  340.  1882. 

Parosela  seemani  (S.  Wats. )  Rose. 
Dalea  seemani  S.  Watw.  Proc.  Am.  Acad.  22:  470.  1887. 

Parosela  ^eggii  (A.  Gray)  Heller. 

Parosela  wislizeni  (A.  Gray)  Vail. 

Parosela  argyrostacliys  (Hook.  <fe  Am.)  Rose. 
Dalea  argyrosiachys  Hook.  <fe  Am.  Bot.  Beech.  Voy.  285.  1841. 

Parosela  plumosa  (S.  Wats.)  Rose. 

Dalea  plumosa  S.  Wats.  Proc.  Am.  Acad.  21:  448.  1886. 

Parosela  leucostoma  (Schlecht. )  Rose. 

Dalea  leucoHonia  Schlecht.  Linnaea  12:  294.  1838. 

Parosela  domingrensis  (DO. )  Heller. 

Parosela  formosa  (Torr. )  Vail. 

Parosela  purpusi  (Brandegee)  Rose. 

Dalea  purpusi  Brandegee,  Ery  thea  0 :  2.  1899. 

Parosela  berlandieri  (A.  Gray)  Rose. 
Dalea  berlandieri  A.  Gray,  Pro(^  Am.  Acad.  5: 177.  1861. 

Parosela  microphylla  (H.  B.  K.)  Rose. 

Dalea  microphylla  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  482.  1823. 

Parosela  brandegei  Rose. 

Dalea  ramosimima  Benth.  PI.  Hartw.  1844,  not  D.  ramosimma  Mart.  A  Gal.  1843 
Named  for  Mr.  Brandegee,  who  has  called  attention  to  the  fact  that  two  species 


a  Proc.  Am.  Acad.  21:  424.  1886. 
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Sphinctospermum  constrictum  (S.  Wats.)  Rose. 
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are  paseing  under  the  name  of  /).  ramo»i8»ima  and  who  has  recently  re-collected  and 
distributed  Benthani's  species. 

Parosela  lasiostacliya  (Benth.)  Rose. 

Daiea  Icufioaachya  Benth.  PI.  llartw.  11.  1839. 

Parosela  emoryi  (A.  Gray)  Heller. 

SPHINCTOSPEBiraM,  A  NEW  GENTTS. 

Sphinctoopennuxn  Rose,  gen.  nov. 

Calyx  teeth  5,  acuminate,  the  2  upi>er  more  united  than  the  others;  i)etal8  nearly 
equal  in  length;  banner  nearly  orbicular;  wings  oblong;  stamens  10,  one  free  to  the 
base,  style  slender,  hairy  near  the  top;  ovaries  sessile,  many-ovuled;  pods  linear, 
2-valved,  septate  between  the  seeds,  6  to  10-8eede<l;  seeds  shortly  oblong,  4-angled, 
constricted  in  the  middle  suggesting  miniature  vertebrae,  dull-colored  and  minutely 
roughened. 

Annuals  with  simple  linear  leaves  and  single  (rarely  paired)  axillary  flowers.  In 
its  flowers  and  pods  suggesting  some  species  of  Cracca  (Tephrosia),  such  as  C.  teneUa, 
Its  annual  habit,  simple  leaves,  and  axillary  flowers,  and  especially  its  most  remark- 
able seeds,  exclude  it  positively  from  Cracca. 

SphinctoapermiLni  constrictuxn  (S.  Wats. )  Rose.  Plate  XXXI V. 

Tephrosia  constricta  S.  Wats.  Proc.  Am.  Acad.  24:  46.  1889. 
Reported  from  western  Sonora  and  Lower  California. 

Explanation  of  Plate  XXXIV.— Fig.  a,  plant;  b  and  c,  flowers;  d,  banner;  e,  wing;  /,  Iceel;  g,  sta- 
mens; h,  seed.    Fig.  a,  natural  size;  b  to  g,  scale  3;  h,  scale  4. 

KEAMEEIAGEAE. 
THE  NOBTH  AMERICAN  SPECIES  OF  EBAMEBIA. 

Our  knowledge  of  the  species  of  Kranieria  has  been  very  meagre, 
especially  that  of  the  Mexican  ones.     Recently  collectors  in  Mexico 
have  not  only  found  new  species,  but  rediscovered  some  of  the  .very 
rare  ones,  such  as  Jt,  cmpidata^  K,  ?'eroluta,  and  K.  parvlfolia.     Of 
the  fifteen  species  which  we  now  recognize  from  North  America,  all 
except  K.  larweoluta  are  represented  in  our  Mexican  collection.     The 
following  are  the  North  American  species: 
Krameria  bicolor  S.  Wats.  Proc.  Am.  Acad.  21:  417.  1896. 
Krameria  ciispidata  Presl,  Rel.  Haenk.  2:  103.  1835-36. 
Ejrcuneria  cytisoides  Cav.  Ic.  4:  61.  pi  390.  1797. 

Elrameria  di£Eli8a  Kose  <&  Painter,  sp.  nov. 

Perennial  with  long  diffuse  herbaceous  branches  and  scant  pubescence;  leaves 
linear,  1  to  2  cm.  long,  acute,  becoming  glabrate;  inflorescence  racemose;  peduncles 
10  to  15  mm.  long,  bibracteate  aljove  the  middle;  flowers  large,  purple;  fruit  small, 
globular,  with  a  few  short  stout  spines,  these  either  naked  or  with  very  short  retrorse 
hairs. 

Type  U.  S.  National  Herbarium  no.  452798  (Rose  no.  9311),  apparently  common 
on  the  west  coast  of  Mexico,  extending  from  Sinaloa  to  Guerrero. 

Specimens  examined: 

Sinaloa:  Ymala,  Dr.  E.  Palmer,  September  25  to  October  8,  1891  (no.  1671). 
Morelos:  Near  Puenta  de  Ixtla,  J.  N.  Rose  and  Robert  Hay,  July  4,  1^)01  (no. 

5326). 
Guerrero:  Near  Iguala,  J.  N.  Rose  and  Jos.  II.  Painter,  August  10  and  12,  1905 
(no.  9311). 
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Krameria  glandulosa  Rose  &  Painter. 

Low  compact  shrubB,  the  branches  often  forming  long  weak  spines;  the  bark  on 
old  branches  dark  or  sometimes  bleaching  out;  young  branches  clothed  with  long 
cinereous  appressed  hairs;  leaves  linear,  with  cinereous  pubescence,  tipped  by  a  long 
deciduous  mucro;  peduncles  and  calyx  and  often  the  branches  and  leaves  covered 
with  black  glandular  hairs;  sepals  and  petals  purplish;  fruit  flattened,  ovate  in  out- 
line, covered  with  long  purple  barbed  hairs. 

Type  U.  S.  National  Herbarium  no.  346914,  collected  by  J.  N.  Rose  near  El  Paso, 
Texas,  May  8,  1899  (no.  4904).  This  species  is  distributed  from  western  Texas  to 
California,  extending  north  into  Utah  and  south  into  northern  Mexico.  It  has 
long  been  known  as  K.  parvifolia  Benth.,  but  that  species  is  confined  to  southern 
Lower  California,  has  much  greener  foliage,  less  mucronate  leaves,  red  branches, 
reddish  yellow  flowers,  ete. 

Krameria  gray!  Rose  &  Painter. 
Krameria  canescem  A.  Gray,  PI.  Wright.  1 :  42.  1852,  not  Willd.,  1825. 

Krameria  lanceolata  Torr.  Ann.  Lye.  N.  Y.  2: 168.  1828. 

Krameria  palmeri  Rose,  Contr.  Nat.  Herb.  1 :  304.  pi  ^,  1895. 

Krameria  parvifolia  Bentham,  Bot.  Voy.  Sulph.  6.  pi.  1,  1844. 

Krameria  paucifolia  Rose.  4  <f  \ 

Krameria  canescem  paucifolia  Rose,  Contr.  Nat.  Herb.  1 :  66J.  1890. 

Krameria  pauciflora  DC.  Prod.  1:  341.  1824. 

Krameria  ramosissima  (A.  Gray)  8.  Wats.  Proc.  Am.  Acad.  17:  326.  1882. 
Krameria  parvifolia  ramomsima  A.  Gray,  PI.  Wright.  1:  41.  1852. 

Krameria  revoliita  O.  Berg,  Bot.  Zeit.  14:  751.  1856. 

Krameria  Becundiflora  DC.  Prod.  1:  341.^1824. 

Krameria  interior  Rose  <&  Painter,  sp.  nov. 

Shrub,  much  branched,  with  black  shreddy  bark;  young  branches  with  cinereous, 
appressed  pubescence;  leaves  linear,  12  to  20  mm.  long,  mucronate-tipped;  flowers 
not  seen;  fruiting  peduncles  15  mm.  or  less  long,  bibracteate;  fruit  globular,  .the 
body  8  mm.  long;  spines  with  retrorse  hairs  along  the  upper  half. 

Type  U.  S.  National  Herbarium  no.  301352,  collected  by  J.  N.  Roae  near  San  Juan 
Capistrano,  Zacatecas,  August  19,  1897  (no.  2441) . 

OEEANIACEAE. 
THBEE  NEW  SPECIES  OF  aEBANIUM. 

Gheranium  bellum  Rose,  sp.  nov. 

Resembling  G.  schiedeanum^  but  the  flowers  always  white,  the  sepals  much  broader, 
the  outer  ones  4  or  5-nerved,  and  the  leaf  segments  much  more  obtuse. 

Very  common  in  the  high  mountains  of  Central  Mexico,  frequently  collected  by 
the  writer  and  recently  by  Dr.  C.  G.  Pringle. 

Type  U.  S.  National  Herbarium  no.  395386,  collected  by  J.  N.  Rose  and  Robert 
Hay  on  Sierra  de  Pachuca,  Hidalgo,  July  21  and  22,  1901  (no.  5618). 

Geranium  lozani  Rose,  sp.  nov. 

Perennial;  stems  several,  arising  from  the  base  or  near  it,  20  to  30  cm.  high,  either 
nearly  glabrous  or  with  a  rather  scanty  pubescence  consisting  of  rather  short  reflexed 
hairs;  basal  leaves  long-petioled;  blades  orbicular  in  outline,  3  to  5-lobed,  the  lobes 
usually  3-cIeft  and  strongly  toothed,  coriaceous  in  texture,  scarcely  if  at  all  paler 
beneath,  a  little  pubescent  on  both  surfaces;  peduncle  extending  beyond  the  leaves, 
2-flowered;  pedicels  elongate<l,  5  to  7  cm.  long;  sepals  broadly  lanceolate,  3-nerved, 
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inner  ones  eiliate;  petals  white,  veined  with  red,  14  mm.  long;  fruit  narrow,  3  cm. 
long,  pubescent 

U.  S.  National  Herbarium  no.  461465,  collected  by  (;,  Q^  Pringlg  unH  F.  Lozano 
near  Buena  Vista  Station,  Hidalgo,  altitude  2,550  meters,  1904  j^o,  8994). 

Geranium  pringlei  Hose,  sp.  nov. 

Perennial;  stems  erect,  about  30  cm.  high,  very  pilose,  especially  at  base,  the  upper 
part  of  the  stem  and  inflorescence  with  numerous  purple  stipitate  glands;  basal  leaves 
long-petioled,  white-pilose,  especially  below  the  blade,  deeply  lobed,  each  lobe  cleft 
and  sharply  toothed;  stem  leaves  somewhat  similar  but  shorter-petioJed;  peduncles 
usually  2-flowered;  pedicels  short,  1  to  2  cm.  long,  densely  glandular-pubescent; 
sepals  lanceolate,  faintly  3-nerved,  the  inner  ones  eiliate;  petals  blue,  large;  fruit 
linear,  pubescent,  with  stipitate  glands. 

Type  IT.  S.  National  Herbarium  no.  461451,  collected  by  C.  G.  Pringle  in  meadows, 
Cuyamaloya  Station,  in  eastern  Hidalgo,  altitude  2,490  metens,  August  2,  1904  (no. 
8978). 

OZAUDACEAE. 
INTBODUCTOBY  NOTE. 

The  breaking  up  of  Oxalis  by  Dr.  J.  K.  Small*  into  several  genera 
has  been  variously  received  by  botanists.  My  own  view  of  the  sub- 
ject is  that  his  ground  has  been  well  taken  and  his  treatment  is  followed 
in  this  paper.  Oxalis  proper  is  not  found  in  Mexico,  but  all  the  segre- 
gates made  by  Doctor  Small  are  represented,  and  in  addition  to  these 
Biophytum  and  Pseudoxalis,  the  latter  here  described  for  the  first  time. 

For  more  than  ten  years  I  have  been  studying  the  Mexican  material 
of  this  family,  in  which  I  have  found  many  new  species,  some  of  them 
here  first  described. 

SOME  MEXICAN  SPECIES  OF  lONOXALIS. 

In  Mexico  lonoxalis  might  well  be  called  the  harbinger  of  spring, 
for  it  is  one  of  the  first  plants  to  respond  to  the  rains  which  break  up 
the  long  dry  season  and  is  the  very  first  to  give  color  to  the  landscape. 
One  may  travel  for  many  miles  north  of  the  City  of  Mexico  and  see 
the  high  valleys  and  plains  blue,  pink,  or  white  with  lonoxalis  while 
most  other  vegetation  has  hardly  started.  Of  the  35  named  species  of 
Oxalis  credited  to  Mexico  and  Central  America  by  Hemsley  15  belong 
to  this  genus,  but  the  actual  number  is  greatly  in  excess  of  this  figure. 

The  genus  has  a  wide  range  both  horizontal  and  altitudinal.  It  is 
scattered  over  the  entire  length  and  breadth  of  tjie  country,  reaching 
from  near  the  sea  level  to  the  tops  of  many  of  the  high  mountains;  it 
grows  on  the  open  plain,  in  woods,  in  cultivated  fields  as  a  weed,  on 
nearly  barren  rocks,  on  dry  exposed  hillsides,  and  in  sandy  nooks 
under  the  influence  of  the  spray  of  a  waterfall.  Some  species  grow 
on  nearly  pei*pendicular  cliffs,  others  on  the  level  so  thickly  set 
together  as  to  form  a  sod,  while  others  are  scattered  or  solitary. 

The  following  comprise  most  of  the  Mexican  species. 

«Flora  of  the  Southeastern  United  States,  p.  664.  1903. 
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lonoxalis  alpina  Rose,  8p.  nov. 

Bulbs  solitary;  leaves  radical,  several;  petioles  slender,  glabrous;  leaflets  3,  broadly 
cuneate,  strongly  notched,  glabrous,  pale  beneath;  peduncle  long,  longer  than  the 
leaves,  glabrous,  2  or  3-flowered;  involucral  bracts  small,  slightly  pubescent;  pedi- 
cels long  (2.5  to  5  cm.)  and  slender,  somewhat  unequal;  sepals  lanceolate,  4  mm. 
long,  obtuse  or  acutish,  glabrous  with  scarious  margins;  petals  white,  large,  20  mm. 
long;  5  of  the  stamens  a  little  longer  than  the  others;  filaments  glabrous  below, 
slightly  hairy  at  the  top. 

Type  U.  S.  National  Herbarium  no.  304004,  collected  by  Dr.  C.  G.  Pringle  on 
Sierra  de  las  Crucis,  Mexico,  altitude  3,000  meters,  August  13,  1896  (no.  6439). 

lonoxalis  amplifolia  (Trelease)  Rose. 

Oxalis  divergem  amplifolia  Trelease  in  A.  Gray,  Syn.  Fl.  1*:  368.  1897. 

This  form  seems  to  deserve  specific  rank.  It  is  characterized  by  broad  obcordate 
leaflets,  the  lobes  short  and  rounded.  Doctor  Trelease  determined  it  as  a  form  of 
O.  divergenSf  a  species  of  South  Mexico  having  white  flowers. 

I  have  referred  here  tentatively  a  specimen  collected  by  Palmer  near  Durango, 
1896  (no.  297). 

lonoxalis  bipartita  Rose,  sp.  nov. 

Bulbs  globose,  small,  the  scales  many-nerved,  ciliate;  buds  and  young  parts  hairy; 
leaflets  3,  a  little  hairy^  deeply  2-lobed;  lobes  widely  spreading,  linear  and  elongated, 
obtuse;  sepals  3  mm.  long,  obtuse,  2-glandular  at  tip;  petals  pale  blue  (?),  small,  6 
mm.  long;  stamens  10,  united  below,  of  two  lengths,  the  longer  ones  hairy;  ovary 
sessile  or  nearly  so;  styles  long  and  short  in  different  flowers;  fruit  oblong-linear, 
5  mm.  long. 

Type  U.  S.  National  Herbarium  no.  461290,  collected  by  C.  G.  Pringle  near  Cuer- 
navaca,  Morelos,  July,  1898  (no.  6896);  also  collected  in  the  same  locality  by  J.  N. 
Rose,  May,  1899  (no.  4365). 

This  species  resembles  /.  stipUata  of  the  Valley  of  Mexico,  but  has  different  leaf- 
lets, flowers,  etc. 

lonoxalis  compacta  Rose,  sp.  nov. 

Plants  glabrous,  growing  in  clusters  on  rocks  in  dark  canyons;  bulbs  small,  the 
coats  1-nerved,  small;  leaflets  3,  small,  wedge-shaped,  retuse  at  apex;  peduncles 
longer  than  the  leaves,  2  to  4-flowered;  pedicels  slender,  about  2  cm.  long;  sepals 
lanceolate,  obtuse,  2.5  mm.  long;  petals  pale  lilac,  10  mm.  long;  5  longer  stamens 
slightly  hairy. 

Type  U.  S.  National  Herbarium  no.  302425,  collected  by  J.  N.  Rose  in  a  canyon 
near  top  of  the  Sierra  Madre  just  below  the  little  village  of  Santa  Teresa,  Tepic,  alti- 
tude about  2,400  meters,  August  12,  1897  (no.  3448). 

Perhaps  nearest  L  gregaria^  but  with  different  leaflets,  fewer  and  larger  flowers,  etc. 

lonoxalis  confusa  Rose,  sp.  nov.  Plate  XXXV,  Figure  1. 

Resembling  J.  furcata;  leaflets  glaucous  and  much  deeper-cleft  (usually  to  below 
the  middle);  sepals  glabrous;  flowers  more  numerous  and  smaller;  capsule  linear- 
oblong,  7  mm.  long;  stamens  of  two  lengths,  the  short  ones  glabrous,  the  long  hairy. 

Type  U.  S.  National  Herbarium  no.  305682,  collected  by  Dr.  C.  G.  Pringle  on  wet 
banks  near  Guadalajara,  Jalisco,  June,  1889  (no.  2789). 

This  species  was  distributed  as  0.  decaphylla  H.  B.  K.,  from  which  it  proves  to  be 
very  distinct. 

Explanation  of  Plate  XXXV,  Pig.  1. — Fig.  a,  plant;  6,  sepal;  c,  d,  stamens;  c,  ovary.  Fig.  a, 
natural  size;  6  to  c,  scale  2. 

lonoxalis  conzattiana  Rose,  sp.  nov. 

Bulbs  solitary,  rather  large,  surrounded  by  a  bundle  of  fibers;  bulb-scales  orbicular, 
with  many  nerves  (15  or  more);  leaflets  4  to  6,  orbicular  to  shortly  oblong,  rounded 
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at  apex,  2  to  3  cm.  long,  somewhat  hairy  even  in  age,  glaucous  beneath,  the  margin 
and  tip  with  scattered  brown  glands;  peduncles  often  much  longer  than  the  leaves 
and  appearing  with  them,  20  to  30  cm.  long;  flowers  numerous,  on  slender  pedicels; 
sepals  lanceolate,  5  to  8  mm.  long,  obtusish,  thin,  purplish-margined,  bearing  a 
brown  gland  at  tip;  flowers  deep  purple;  petals  12  to  20  mm.  long;  filaments  a  little 
pubescent;  styles  hairy. 

Type  U.  S.  National  Herbarium  no.  346561,  collected  by  J.  N.  Rose  and  Walter 
Hough  on  Mount  Alban  near  city  of  Oaxaca,  June  16  to  21,  1899  (no.  4686). 

I  also  refer  here,  although  it  has  much  larger  flowers,  a  specimen  collected  by 
E.W.Nelson  on  the  west  slope  of  Mount  Zempoaltepec,  Oaxaca,  July,  1894  (no. 
550). 

This  is  one  of  the  largest-flowered  species  of  the  genus  which  I  have  seen  in  Mexico 
and  would  doubtless  be  worthy  of  introduction  into  cultivation.  I  have  named  it 
for  my  friend  Professor  Conzatti,  of  Oaxaca,  who  conducted  rae  to  the  region  in 
which  the  plant  was  found  and  to  whom  I  am  under  many  obligations  for  courtesies 
shown  me  while  in  his  city. 

lonoxalis  cuemavacana  Rose,  sp.  nov. 

Bulbs  large,  deep-seated,  clothed  without  with  stout  fibers;  bulb  scales  acute, 
broad,  with  numerous  strong  nerves;  leaflets  4,  broadly  cuneate,  rounded  or  broadly 
notched  at  apex,  in  age  glabrate,  pale  beneath,  3  to  6  cm.  long,  2  to  4  cm.  broad; 
peduncles  stout,  appearing  before  the  leaves;  flowers  mostly  6  to  12,  sometimes 
reduced  to  one;  sepals  oblong,  obtuse,  gland-tipped;  flowers  reddish  or  purplish; 
petals  12  to  15  mm.  long;  stamens  of  two  lengths,  the  longer  toothed  on  one  side, 
glandular-pubescent,  the  others  hairy. 

Type  U.  S.  National  Herbarium  no.  346366,  collected  by  J.  N.  Rose  in  deep  woods 
in  the  canyon  above  Cuemavaca,  Morelos,  May,  1899  (no.  4401);  also  near  the  same 
locality  by  C.  G.  Pringle,  June,  1896  (no.  6344).  Bulbs  were  sent  home  by  the  writer 
which  flowered  in  the  Botanical  Garden  in  September,  1899. 

lonoxalis  decaphylla  (H.  B.  K.)  Rose. 

Oxalis  decaphyUa  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  538.  pi.  4S8,  1821. 

Humboldt's  illustration  of  this  species  shows  a  plant  with  10  leaflets  somewhat 
cuneate  at  base  and  strongly  notched  at  apex.  The  material  which  has  been  referred 
to  this  species  comes  from  widely  separated  stations  and  shows  a  considerable  vari- 
ation in  the  size  and  shape  of  the  leaflets.  A  good  part  of  it  seems  to  belong  else- 
where. Material  which  I  collected  in  the  Valley  of  Mexico  is  very  nearly  typical, 
and,  if  really  so,  it  will  exclude  all  the  northern  material. 

lonoxalis  drununondii  (A.  Gray)  Rose. 

Oxalis  drumniondii  A.  Gray,  PI.  Wright.  2:  251.  1853. 

/.  drummondii  has  been  reported  in  Sonora  by  Torrey,  but  no  specimens  are  cited 
by  Doctor  Trelease.    I  have  seen  only  the  Mexican  Survey  specimens  cited  by  Torrey. 

The  species  is  characterized  by  the  broadly  spreading  lobes  of  the  leaflets  and  by 
the  blue  flowers.     The  scales  of  the  bulbs  are  thin  and  3-nerved,  the  stamens 
glabrous. 
lonoxalis  forcata  Rose,  sp.  nov.  Plate  XXXV,  Figure  2. 

Bulbs  solitary,  small,  globular,  covered  with  the  fibers  of  the  old  scales;  scales 
ovate,  acute,  many  (more  than  10)-  nerved;  petioles  shorter  than  the  peduncles, 
glabrous;  leaflets  7  to  9,  linear  in  outline,  glabrous,  each  two-cleft;  lobes  about  one- 
fourth  the  length  of  the  leaflets,  diverging,  linear,  obtuse;  peduncles  3  to  7-flowered; 
involucral  bract  small,  ovate,  acute;  pedicels  slender,  10  to  12  mm.  long;  sepals 
shortly  oblong,  3  mm.  long,  obtuse  or  rounded  at  apex,  3-nerved,  pubescent;  corolla 
purplish,  10  to  12  mm.  long;  stamens  all  hairy;  styles  (in  specimens  seen)  of  one 
length  and  very  short;  capsule  not  seen. 
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Typ6  U.  S.  National  Herbarium  no.  396715,  collected  by  C.  G.  Pringle  on  wet 
ledges  near  Guadalajara  July  10, 1902  (no.  8659).  Here  perhaps  belongs  J.  N.  Rose's 
no.  6402  collected  in  1901  near  the  same  locality. 

Explanation  or  Plate  XXXV,  Fio.  2.— Fig.  a,  plcnt;  6,  Bepals;  c  and  d,  stamens;  e,  ovary.  Fig. 
a,  natural  size;  b  to  e,  scale  2. 

lonozalis  g^leottii  (Turcz. )  Rose. 

OxcUis  galeottiiTuTcz,  Bull.  Soc.  Nat.  Mosc.  81*:  433.  1858. 

Type  locality;   "Oaxaca,  altitude   7,000  ped.;"   type  collected  by  Galeotti  (no. 


Specimens  examined: 

Oaxaca:  Sierra  de  San  Felipe,  altitude  2,700  and  3,000  meters,  C.  G.  Pringle, 
May,  1894  (no.  4660). 
I  have  seen  no  authentic  specimens  of  this  species,  but  Doctor  Pringle's  plant 
comes  from  the  same  general  locality  and  answers  the  description  fairly  well. 

lonoxalis  g^onzalesii  Rose,  sp.  nov. 

Bulbs  solitary,  globular,  covered  with  many  fine  fibers;  scales  with  numerous 
nerves;  leaflets  about  9,  broadly  linear,  6  to  7  cm.  long,  acute,  glabrate  in  age;  pedun- 
cles 20  to  30  cm.  long;  umbels  many-flowered;  pedicels  slender,  1  to  2  cm.  long; 
sepals  ovate,  obtuse,  glabrous;  petals  1  cm.  long,  deep  purple;  styles  long,  hairy. 

Type  U.  S.  National  Herbarium  no.  371938,  collected  by  G.  Conzatti  and  V.  Gon- 
zales on  San  Felipe,  Oaxaca,  June  10,  1897  (no.  333). 

This  species  is  perhaps  nearest  0.  lasiandra,  but  it  has  differently  shaped  leaflets, 
glabrous  sepals,  etc. 

lonoxcdis  gn^ckyi  Rose,  sp.  nov. 

Bulbs  surrounded  by  a  thick  coat  of  old  fibers;  scales  thickish,  many-nerved; 
leaflets  5  to  8,  simply  notched,  or  deeply  parted;  peduncles  longer  than  the  leaves; 
flowers  purplish;  filaments  hairy. 

This  is  the  Oxaiis  decaphylla  of  Gray  and  of  all  American  writers.  It  differs  greatly 
from  the  material  from  the  Valley  of  Mexico  in  the  texture  of  the  bulb  scales  and  in 
having  numerous  veins  instead  of  three.  I  have  referred  tentatively  to  this  species 
all  the  material  heretofore  passing  under  0.  decaphylla  except  that  from  the  Valley 
of  Mexico,  although  there  may  be  other  forms  which  should  be  taken  out.  I  have 
taken  for  the  tyjKJ  U.  S.  National  Herbarium  no.  14731,  the  first  specimen  (AVright's 
no.  909)  wrongly  referred  to  0.  decaphylla. 

lonoxalis  ^eg^aria  Rose,  sp.  nov. 

Plants  growing  in  thin  sheets  on  the  sides  and  in  crevices  of  dark  overhanging 
cliffs;  bulbs  numerous,  small,  in  flowering  specimens  almost  entirely  absorbe<l,  appar- 
ently arising  from  slender  rhizomes;  leaflets  3,  sharply  cuneate  at  base,  broad  above, 
retuse,  the  lobes  rounded,  6  to  30  mm.  long,  pale  or  sometimes  violet-colored,  gla- 
brous or  nearly  so;  peduncles  much  longer  than  the  leaves,  many-flowered;  pedicels 
very  slender,  elongated,  sometimes  25  mm.  long;  flowers  small;  calyx  lobes  shortly 
oblong,  obtuse,  1  to  2  mm.  long,  glandular  at  tip;  petals  pale  lilac,  6  to  8  mm.  long; 
stamens  hairy. 

Type  U.  S.  National  Herbarium  no.  40240,  collected  by  C.  G.  Pringle  in  the  bar- 
ranca below  Cuemavaca,  Morelos,  1896  (no.  6343);  also  collected  at  the  same  locality 
by  J.  N.  Rose,  May,  1899  (no.  4437). 

It  differs  from  most  of  the  other  described  species  in  its  clustered  bulbs.  Appar- 
ently of  the  type  of  0,  martiana,  but  certainly  different. 

lonozcdis  hernandesii  (DC.)  Rose. 

Oxalii  hemmidesii  DC.  Prod.  1:  695.  1824. 

This  species  has  a  wide  distribution  and  shows  considerable  variation  in  the  size 
and  shape  of  the  leaflets.    The  leaflets,  however,  are  never  retuse. 

In  the  U.  S.  National  Herbarium  we  have  some  16  sheets  of  this  specie^,  ^ 
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lonoxalifl  Jacquiniana  (H.  B.  K.)  Rose. 

Oxalisjacqviniana  H.  B.  K.  Nov.  Gen.  &  8p.  6:  235.  1821. 
Type  locality:  "Prope  Real  del  Monte." 

lonoxalis  jaliscana  Rose,  sp.  nov.  Plate  XXXV,  Figure  3. 

Bulbs  solitary,  globular;  scales  closely  many-nerved;  petioles  scarcely  half  as  long 

,  as  the  peduncles,  glabrous;  leaflets  5  to  8,  broadly  cuneate,  6  to  12  mm.  broad  above, 

deeply  2-notched  or  slightly  lobed,  the  lobes  broad  and  obtuse;  flowers  5  to  8;  pedi- 

f  eels  slender,  10  to  12  mm.  long;  sepals  5  mm.  long,  oblong,  acute,  glabrous;  corolla 

purplish,  15  mm.  long;  styles  (in  spechnens  seen)  all  very  short  and  glabrous;  cap- 

(  sule  oblong,  about  twice  as  long  as  the  sepals,  glabrous. 

Type  U.  S.  National  Herbarium  no.  396712,  collected  by  C.  G.  Pringle  near  Gua- 
dalajara, Jalisco,  July  12,  1902  (no.  8646),  alHo  collected  near  the  same  locality  by 
Dr.  E.  Palmer  in  1896  (no.  68).  The  latter  plant  was  referred  by  Dr.  S.  Watson  to 
Oxalis  decaphyllay  from  which  it  is  readily  distinguished  by  its  bulb  scales,  leaflets,  etc. 
Explanation  op  Plate  XXXV,  Fig.  3.— Fig.  a,  plant;  5,  sepal;  c  and  d,  stamens;  e,  ovary;/ 
fruit.    Fig.  a,  natural  size;  6  to/,  scale  2. 

lonoxalis  latifolia  (II.  B.  K.)  Rose. 

Oxalis  latifolia  H.  B.  K.  Nov.  Gen.  &  Sp.  6:237.  pL  4*^7.  1823. 

This  species  as  heretofore  understood  has  had  a  wide  range  extending,  according  to 
some  authorities,  from  the  southern  United  States  through  Mexico  and  Central 
America  to  South  America,  and  from  Campeche  on  the  coast  to  high  upon  Mount 
Orizaba. 

The  only  specimens  I  have  seen  which  at  all  seem  to  answer  Humboldt's  illustra- 
tion are  those  collected  by  Do<»tor  Gaumer  (no.  585)  and  by  Doctor  Schott  (nos.  490 
and  918),  in  both  cases  in  Yucatan,  therefore  from  near  the  type  locality. 

As  I  understand  this  species  it  is  characterized  by  broadly  cuneate  leaflets  which 
\  are  rather  strongly  nerved,  small  flowers,  small,  broad,  obtuse  sepals,  hairy  stamens, 

and  a  stipitate  ovary. 

lonoxalifl  lasiandra  (Zucc.)  Rose. 

Oxalis  lasiandra  Zucc.  Abh.  Akad.  Muench.  2:  353.  1834. 

A  condensed  description  is  as  follows:  Leaflets  7  to  9,  7.5  cm.  long,  2.5  cm.  broad, 
rounded  at  apex;  sepals  with  glandular  hairs  outside;  petals  large,  crimson;  fila- 
ments glandqjar-pubescent.  This  si>ecie8  is  now  grown  in  the  open  grounds  of  the 
Washington  Botanical  Garden,  having  come  from  Edinburgh,  the  original  source  of 
the  Graham  material.  Mr.  George  Oliver  tells  me  that  it  is  very  common  in  the 
grounds  of  the  Botanical  Garden  of  Edinburgh,  sometimes  becoming  a  weed. 

Oxalis  lasiandra  Zucc.  and  0.  lasiandra  Graham  have  been  heretofore  considered 
distinct  species,  Graham's  name  being  the  one  in  general  use.  After  a  careful  com- 
parison of  the  original  descriptions  I  am  led  to  believe  that  the  name  as  used  by 
both  authorities  refers  to  the  same  species.  Zuccariui  described  his  plant  about 
1834  (?),  having  grown  it  frombull)8  sent  by  Karwinskifrom  Mexico  to  the  botanical 
garden  at  Munich.  The  species  being  such  an  attractive  one  would  naturally  be  dis- 
tributed. In  1840  Graham  received  specimens  from  Berlin  under  the  manuscript  name 
of  O.  lasiandra^  which  name  he  used  in  1842  when  he  figured  and  described  it  in  the 
Botanical  Magazine.  Zuccarini  should  therefore  be  cited  as  the  authority  for  this  name. 

The  Kew  Index  reference  of  (Graham's  plant  to  0.  florilmnda  Lehm.,  a  Brazilian 
species,  must  be  incorrect. 

lonoxalifl  lunulata  (Zucc.)  Rose. 

Oxalis  lunulata  Zucc.  Abh.  Math.  Thys.  Olasse  1:200.  1830. 

In  the  Bemhardi  Herbarium,  now  in  the  Missouri  Botanical  Garden,  is  what 
appears  to  be  a  part  of  the  type  of  0.  Uumkita.  It  seems  to  answer  that  species  in 
every  particular,  character  of  bulb  scales,  size,  numl)er,  and  shape  of  leaflets,  num- 
ber and  color  of  flowers,  etc.    The  label  gives  the  locality  ** Mexico." 
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lonoxalis  oocidentcdis  Rose,  ep.  nov. 

Bulbs  solitary,  deep-seated;  bulb  scales  acuminate,  strongly  many  (about  20) 
nerved,  some  of  the  nerves  anastomosing;  leaflets  4  to  6,  rather  thick,  strongly 
notched  at  apex,  cuneate  at  base,  glabrous;  peduncles  elongated,  much  longer  than 
the  leaves  and  appearing  with  them;  flowers  4  to  7,  on  slender  pedicels  2  to  3  cm. 
long;  sepals  broadly  oblong,  6  to  7  mm.  long,  rounded  or  even  trunt^te  at  the  apex, 
thin  with  broad  purple  margins,  glabrous,  with  3  or  4  glands  near  tip;  petals  deep 
purple  above,  pale  below,  2  cm.  long;  filaments  somewhat  hairy;  styles  pubescent. 

Type  U.  S.  National  Herbarium  no.  301992,  collected  by  J.  N.  Rose  on  the  road 
between  Bolafios  and  Guadalajara,  but  in  the  State  of  Zacatecas,  September  20,  1897 
(no.  3035). 

This  is  a  very  beautiful  species,  worthy  of  cultivation. 
lonoxalis  prixnavera  Rose,  sp.  nov. 

Bulbs  of  medium  size;  scales  oblong,  very  fibrous,  the  nerves  12  or  more;  leaflets 
3,  triangular  in  outline  more  or  less  strongly  lobed  at  apex,  the  lobes  generally  broad 
and  rounded  at  apex;  peduncles  20  to  30  cm.  long,  nearly  twice  as  long  as  the  leaves; 
pedicels  and  calyx  glandular-pubescent  even  in  age;  flowers  numerous,  purplish; 
sepals  lanceolate,  obtusish,  glandular  at  tip,  5  to  6  mm.  long;  petals  12  to  16  mm. 
long;  pubescent  within;  filaments  only  slightly  pubescent. 

Very  common  in  the  lowlands  of  Tepic  and  Sinaloa,  where  it  was  collected  by 
J.  N.  Rose,  July  2, 1897  (no.  1508).  This  specimen,  the  type,  from  Acaponeta,  Tepee, 
is  no.  300348  of  the  U.  S.  National  Herbarium. 

This  plant  begins  to  flower  a  few  days  after  the  first  rains  and  is  one  of  the  very 
earliest  of  the  herbaceous  plants  to  appear  on  the  dry  plains  of  western  Mexico. 
Later  in  the  season  it  is  so  abundant  that  it  becomes  a  troublesome  weed  in  corn- 
fields. 

This  species  has  been  in  cultivation  since  1897  in  the  Washington  Botanical  Gar- 
den, where  it  has  flowered  several  times. 
lonoxalifl  pringrlei  Rose,  sp.  nov. 

Bulbs  solitary;  leaves  radial,  several;  petioles  slender,  glabrous;  leaflets  broadly 
cuneate,  obcordate,  glabrous,  10  to  20  mm.  broad;  peduncle  15  to  25  cm.  long,  much 
longer  than  the  leaves,  glabrous,  2  to  8-flowered;  involucral  bracts  small,  slightly 
pubescent,  acute,  gland-tipped;  peduncles  12  to  35  mm.  long,  slender;  sepals  ovate, 
acute,  4  mm.  long,  glabrous,  with  scarious  margins  and  gland-tipped;  petals  blue, 
yellowish  below,  10  mm.  long;  5  filaments  longer  than  the  others;  capsule  linear, 
elongated,  15  mm.  long. 

Type  U.  S.  National  Herbarium  no.  304003,  collected   by  Dr.  C.  (i.  Pringle  on 
lava  beds  on  the  side  of  Sierra  de  Ajusco,  Distrito  Federal,  altitude  2,550  meters, 
September  8,  1896  (no.  6483). 
lonoxalis  schiedeana  (Zucc.)  Rose. 

Oxalis  schiedeana  Zucc.  Abh.  Math.  Phys.  Classe  2:352.  1834. 

lonoxcdis  stipitata  Rose,  sp.  nov. 

Bulbs  globular,  small,  covered  with  thin  coats,  these  with  about  8  to  10  delicate 
nerves,  ciliate;  young  buds  hairy;  leaflets  3,  becoming  glabrate,  2-lobed;  lobes 
widely  spreading,  linear-oblong,  obtuse;  sepals  oblong,  4  mm.  long,  obtuse,  purplish 
at  tip,  2-glandular;  petals  pale  blue,  11  mm.  long;  stamens  10,  united  below,  of  two 
lengths;  free  part  of  filaments  broad  below,  the  5  longer  filaments  hairy,  the  5 
shorter  glabrous;  ovary  stipitate;  styles  (in  specimens  seen)  long,  hairy;  fruit  rather 
broad,  one  and  one-half  times  longer  than  the  sepals. 

Type  U.  S.  National  Herbarium  no.  40241,  collected  by  C.  G.  Pringle,  near  Tlalne- 
pantla,  Valley  of  Mexico,  July  5,  1898  (no.  6894). 
lonoxalis  stolonifera  Rose,  sp.  nov.    For  description  see  p.  131. 
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lonoxalis  tenuiloba  Rose,  sp.  nov. 

Bulbs  solitary;  petioles  about  the  length  of  the  peduncle,  glabrous;  leaflets  3, 
cuneate  at  base,  deeply  2-lobed;  lobes  strongly  divergent,  linear,  2.5  to  5  cm.  long, 
acute;  peduncle  filiform,  10  to  12  cm.  long;  umbel  about  8-flowered;  pedicels  filiform, 
2.5  mm.  long;  sepals  obtuse,  gland- tipped;  filaments  hairy. 

Type  U.  8.  National  Herbarium  no.  236917,  collected  by  Marcus  E.  Jones  at 
Colima,  State  of  Colima,  July  2,  1892  (no.  118). 

This  species  has  very  remarkable  leaflets. 

lonoxalis  tetraphylla  (Cav.)  Rose. 

Oxalis  tetraphylla  Cav.  Ic.  8:  19.  pi.  £S7.  1794. 
'    Oxalis  deppei  Lodd.  Bot.  Cab.   16:  pi.  1500.  1828. 

Type  locality:  '*  In  Mexico  Imperio.*' 

I  have  referred  to  this  species  a  plant  collected  by  myself  on  the  pedregal  at  San 
Angel  near  the  City  of  Mexico,  which,  from  its  api)earance  and  station,  is  more  likely 
to  belong  here  than  any  other  which  I  have  seen.  Cavanilles's  figure  shows  a  plant 
with  3  or  4  broad,  obovate  leafiets  and  with  elongated  peduncles  and  slender  pedicels, 
all  of  which  are  possessed  by  my  specimen. 

lonoxalis  vespertilionis  (Zucc.)  Rose. 

Oxalvi  respeHilionis  Zucc.  Abh.  Math.  Phys.  Classe  2:  360.  1834. 

MEXICAN  AJSrb  OENTBAL  AMEBICAN  SPECIES  OF  LOTOXAUS. 

The  following  Mexican  species  of  Lotoxalis  are  either  new  or  have 
been  passing  as  species  of  Oxalis. 

Lotoxalis  azLgrustifolia  (H.  B.  K. )  Rose. 

Oxalic  angustifolia  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  249.  1823. 

Lotoxalis  dichotoma  Rose,  sp.  nov. 

Woody  for  some  distance  below,  slender,  erect,  rarely  if  at  all  branching,  some- 
what hairy,  30  to  60  cm.  high;  petioles  slender,  2  to  7  cm.  long,  somewhat  pilose; 
leaflets  orbicular  to  oblong,  2  to  4  cm.  long,  rounded  at  base  and  apex  or  sometimes 
obtuse,  thin,  more  or  less  hairy  on  both  sides,  paler  beneath,  the  terminal  leaflet 
remote;  pedicels  slender,  2  to  7  cm.  long,  longer  than  the  subtending  petiole,  dichoto- 
mously  branching  with  a  single  flower  in  the  fork,  several-flowered;  sepals  4  mm. 
long,  slightly  hairy;  petals  yellow,  twice  as  long  as  the  sepals;  stamens  glabrous. 

Type  U.  S.  National  Herbarium  no.  300500,  collected  by  J.  N.  Rose  in  the  foothills 
of  the  Sierra  Madre,  near  Colomas,  Sinaloa,  July,  1897  (no.  1650). 

This  species  belongs  to  the  group  Hedysaroideae,  and  ia  closely  related  to  the 
so-called  Oxalis  sepium. 

Lotoxcdis  fasciculata  (Turcz. )  Rose. 

Oxalis fasdculataTurcz.  Bull.  Soc.  Nat.  Mosc.  82*:  272.  1859. 

Lotoxalis  g^labrata  (Baker)  Rose. 

Oxalis  neaei  glabrata  Baker,  Ref.  Bot.  6:  pi.  292.  1871. 

Lotoxalis  neaei  (DC. )  Rose. 

Oxalis  neaei  DC.  Prod.  1 :  690.  1824. 

Lotoxalis  occidentalis  Rose,  sp.  nov. 

Somewhat  woody  below,  branching  at  base;  branches  angled,  glabrous;  petioles 
usually  hairy;  leaflets  three,  glabrous  throughout  or  slightly  ciliate,  orbicular  to 
narrowly  oblong,  obtuse  or  slightly  retuse,  the  upper  leaflet  somewhat  remote; 
peduncles  2  to  2.5  cm.  long,  longer  than  the  jHitioles;  flowers  in  uml>els  of  3  or  4; 
buds  ovate,  acute;  sepals  ovate,  5  mm.  long,  acute,  glabrous  or  nearly  so;  petals 
yellow;  capsule  oblong,  6  to  8  mm.  long,  smooth;  cells  3-geeded. 
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Type  U.  S.  National  Herbarium  no.  302240,  collected  by  J.  N.  Rose  on  road  between 
Rosario  and  Concepci6n,  Sinaloa,  July  27,  1897  (no.  3205). 

Lotozalis  pentantha  (Jacq.)  Rose. 

Oxalis  pentanthaf  Jacq.  Oxal.  21.  pi  I.  1794. 

Lotoxalifl  pailotricha  (Turcz.)  Rose. 

Oxalispsilotricha  Turcz.  Bull.  Soc.  Nat.  Mosc.  SV:  428.  1858. 

Lotozalis  tephrodea  (Turcz. )  Rose. 

OxcUis  iephrodes  Turcz.  Bull.  Soc.  Nat.  Mosc.  81:  428.  1858. 

Lotozalis  yucatanensis  Rose,  sp.  nov. 

Ten  to  30  cm.  high,  erect,  woody  throughout;  young  parts  with  ascending  some- 
what appressed  pubescence;  leaflets  3,  the  terminal  remote,  oblong  to  orbicular,  thin 
(in  herbarium  specimens),  mostly  rounded  at  base,  usually  strongly  emarginate,  but 
the  tips  unequal,  nearly  glabrous,  5  to  15  mm.  long;  inflorescence  of  5  to  7  flowers, 
dichotomous  with  central  flower  solitary,  compact,  the  pedicels  jointed  above  the 
base;  sepals  ovate,  obtuse,  3  mm.  long,  nerved,  glabrous  or  nearly  so;  corolla  yellow; 
5  longer  filaments  hairy;  capsule  orbicular  (?) ,  glabrous  on  the  angles. 

Type  U.  S.  National  Herbarium  no.  268419  (Gaumer  no.  715). 
Specimens  examined: 

Yucatan,  Schott,  1865  (no.  625);  G.  F.  Gaumer,  1895  (no.  715);  C.  F.  MUls- 
paugh,  1899  (no.  1633). 

This  species  has  heretofore  passeii  under  the  name  of  L.  berlandieHy  but  differs  in 
its  more  erect  shrubby  habit  and  glabrous  capsules,  in  the  character  of  its  inflores- 
cence, etc.    It  is  apparently  confined  to  Yucatan. 

BESTOBATION  OF  BIOPHYTUM. « 

This  genus  was  established  by  DeCandolle  in  1824,  based  upon  two 
species  formerly  referred  to  Oxalis.  It  was  shortly  afterwards 
returned  to  Oxalis  where  it  remained  for  the  next  half-centur3\  Grar- 
dehers,  however,  usually  kept  it  out  of  Oxalis  on  account  of  its  very 
peculiar  habit.  Don  and  Nickelson  both  recognize  Biophytum. 
Durand  takes  it  up  in  1888  and  so  does  R.  Reeche  in  Engler  and 
Prantl's  late  work. 

Otto  Kuntze  takes  up  for  this  genus  the  pre-Linnaean  name  Todda- 
vaddi  (1742). 

About  twenty  species  have  been  recognized,  but  only  the  following 
is  known  to  grow  in  Mexico. 

Biophytum  dendroMes  (H.  B.  K.)  DC.  Prod.  1:  690.  1824. 

Oxalis  dendroides  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  250.  1823. 

Toddavaddi  dendroides  Kuntze,  Rev.  Gen.  PI.  1 :  96.  1891. 
Specimen  examined: 

Vera  Cruz:  Barranca  of  Chavarreillo,  C.  G.  Pringle,  1899  (no.  8165). 

PSEUDOXALIS,  A  NEW  GENUS. 

Pseudozalis  gen.  nov. 

Probably  perennial,  caulescent  from  slender  running  rootstocks;  leaves  alternate; 
stipules  wanting;  leaflets  3,  palmate,  sessile;  peduncles  1  or  2-flowered;  sepals  5, 
broad,  thin,  petaloid,  much  longer  than  the])etals;  petals  small,  yellow. 

Perhaps  nearest  Xanthoxalis,  from  which  it  differs  especially  in  its  small  corolla 
and  large  petaloid  sepals.    When  Oxali-n  madrensis  was  first  described  it  was  compared 


«  Biophytum  DC.  Prod.  1:  689.  1824. 
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by  Doctor  Wateon  with  O.  (now  Ijotoxalis)  herlandieriy  from  which  it  difiers  especially 
in  its  foliage. 

P.  madrensiB  (S.  Wats.)  Roee. 

OxaUs  madremis  S.  Wats.  Proc.  Am.  Acad.  26:  144.  1890. 

Stems  much  branched,  creeping,  pubescent;  leaflets  obovate,  obtuse  or  retuse,  10 
to  12  mm.  loiig;  sepals  obtuse,  6  to  8  mm.  long. 

Only  known  from  mountains  near  Monterey,  Nuevo  Leon.  Collected  by  C.  G. 
Pringle,  July  16,  1889  (no.  2867). 

LIHAGEAE. 

TWO  NEW  SPECIES  OF  LINUM. 

Linum  longipes  Rose,  sp.  nov. 

Annual,  erect,  20  to  30  cm.  high,  simple  below,  branching  above,  slightly  hairy; 
lower  leaves  in  whorls,  oblong  to  obovate,  10  to  15  mm.  long,  obtuse,  shortly  but 
distinctly  petioled,  very  thin;  upper  leaves  attenuate,  acute,  stipular  glands  wanting; 
pedicels  slender,  10  to  20  mm.  long;  sepals  2  to  2.5  mm.  long,  ovate,  acOminate, 
slightly  glandular-ciliate;  petals  yellow,  about  twice  as  long  as  the  sepals;  styles 
slender  united,  nearly  to  the  top,  valves  10;  car[)el8  small,  without  cartilaginous 
msertions  at  base. 

Type  U.  S.  National  Herbarium  no.  381811,  collected  by  C.  G.  Pringle,  in  moun- 
tains near  Iguala,  Giferrero,  October  11,  1900  (no.  9261). 

This  species  resembles  somewhat  L.  cruciaium^  but  has  the  styles  united,  the  pedi- 
cels longer  and  glabrous,  etc. 

Liimin  neUioiii  Rose,  sp.  nov. 

Perennial,  much  branched  at  base,  the  branches  long,  often  weak,  perhaps  some- 
times procumbent,  when  young  pilose;  lower  leaves  in  whorls,  oblong,  10  to  15  mm. 
long,  obtuse,  at  first  pilose,  becoming  glabrate,  the  uppermost  leaves  alternate, 
acute;  inflorescence  open;  pedicels  pilose;  sepals  ovate,  acute;  petals  yellow,  5  to  6 
mm.  long;  capsule  10-valved. 

Type  U.  S.  National  Herbarium  no.  469215,  collected  by  E.  W.  Nelson  at  Boca  del 
Monte,  Vera  Cruz,  March  13,  1894  (no.  210).  Also  collected  by  C.  A.  Purpus,  on 
Ixtacclhuatl,  January,  1903  (no.  67). 

BALSAMEACEAE. 

BESTOBATION  OF  TEKEBINTHT7S,  WITH  ITS  SPECIES. 

The  ancient  name  Terebinthus  was  adopted  by  Tournefort,  Ray,  and 
other  well-known  authors,  but  was  discarded  by  Linnaeus  for  Pistacia, 
a  name  almost,  if  not  quite,  equally  ancient.  In  accordance  with  the 
present  practice  in  nomenclature  Pistacia  must  remain  the  name  of  the 
genus  to  which  Linnaeus  applied  it.  Mr.  William  F.  Wight  has  called 
my  attention  to  the  fact  that  the  name  Terebinthus,  however,  is  valid 
for  another  genus,  that  to  which  it  was  first  applied  by  a  post-Linnaean 
author.  This  first  use  was  by  Patrick  Browne  in  1756, **  who  based 
his  genus  on  a  single  species,  Putacia  slmaruba  L.,  which  will  there- 
fore be  the  type  of  Terebinthus.*  Although  the  Linnaean  binomial  is 
not  given  by  Browne,  the  three  following  references,  "Pistacia  foliis 
pinnatis  deciduis,  foliolis  ovatis.  L.  Sp.  PI.  Terebenthus  major  Betu- 
lae  cortice,  etc.  Slo.  Cat.  167  &  H.  Simaruba.  L.  M.  Med.",  unmistak- 


«  Civil  and  Natural  History  of  Jamaica,  p.  345. 

*For  citation  and  synonymy  eee  Terebinthus  simaruba  in  list  below. 
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ably  establish  the  identity  of  Browne's  species  with  Pistacia  simartiba^ 
as  the  same  references  with  no  other  description  or  citation,  are  given 
by  Linnaeus  for  this  species.  Four  years  after  the  publication  of 
Browne's  work,  Jacquin,  1760,^  includes  the  same  species  as  Terebinthv^a 
hrawnii,  Linnaeus  in  1762,*  changed  the  name  to  Bursera  gumniifera. 
This  name,  modified  in  spelling  to  Burseria  gummifera^  was  adopted 
by  Jacquin  1763.^  But  Bursera  or  Burseria,  is  invalid  for  this  genus 
not  only  because  it  is  antedated  by  Terebinthus  but  because  the  name 
was  applied  earlier^  to  a  different  genus.  Another  name  which  has 
been  used  by  some  authors  is  Elaphrium,  Jacquin  1760.^  This  is  four 
years  later  than  Browne's  publication  of  Terebinthus  and  even  the 
latter  name  has  place  priority  in  the  same  work  in  which  Elaphrium 
appears. 
The  following  are  the  known  Mexican  species: 

Terebinthus  aloezylon  (Schiede)  W.  F.  Wight. 
Elaphrium  aloexylon  Schiede,  Linnaea  17:  252.  1843. 

Terebinthxis  aptera  (Ramirez)  Rose. 
Bursera  aptera  Ramirez,  Anal.  Inst.  Med.  Nac.  2:  16.  pi.  1. 

Terebinthus  arborea  Rose,  sp.  nov. 

Tall  trees;  old  trunks  red  and  smooth;  young  branches  pubescent;  leaflets  2  to  4 
pairs,  4  to  9  cm.  long,  ovate,  rounded  or  cuneate  or  rarely  cordate  at  base,  more  or 
less  abruptly  acuminate,  the  acuminum  obtuse,  somewhat  pubescent  on  both  sides; 
mflorescence  paniculate;  fruit  glabrous;  sepals  ovate,  acute,  ciliate;  fruit  in  very 
compact  clusters. 

Type  U.  S.  National  Herbarium  no.  302233  (Rose  3259e),  collected  by  J.  N.  Rose 
between  Acaponeta  and  Concepci6n,  Tepic,  July  2  (no.  1505),  July  4  (no.  1530); 
near  Rosario,  July  22  (no.  1821);  between  Rosario  and  Ck)ncepci6n,  July  27  (3259a 
and  3259e)  and  July  28  (3259b).     All  collected  iif  1897. 

A  very  common  tree  in  the  low  country  of  Tepic  and  Sinaloa. 

Terebinthus  arida  Rose,  sp.  nov.  Plate  XXXVI. 

A  low  shrub;  branches  dark  gray,  those  of  the  first  year  densely  pubescent,  the 
older  ones  glabrous;  leaves  clustered  near  the  ends  of  short  spurs  or  scattered  along 
the  new  branches;  leaflets  mostly  2  to  4  pairs,  rarely  reduced  to  3  or  sometimes  even 
to  one,  oblong  to  spatulate,  4  to  6  cm.  long,  obtuse,  glabrous  on  both  sides;  petiole 
and  the  narrowly  winged  rachis  slightly  hairy;  flowers  subeessile;  calyx  half  as  long 
as  petals,  both  hairy;  fruit  subsessile,  glabrous. 

Type  U.  S.  National  Herbarium  no.  453480,  collected  by  J.  N.  Rose  and  Jos.  H. 
Painter  near  Tehuacdn,  Puebla,  1905  (no.  9985),  August  1  and  2,  1901  (no.  5864), 
and  by  J.  N.  Rose,  same  locality, 

This  species  must  be  near  B.  galeottU  but  it  has  fewer  and  differently  shaped 
leaflets,  etc. 

Explanation  of  Plate  XXXVI.— Fig.  a,  plant;  6,  fruit.    Fig.  a,  natural  size;  6,  enlarged. 

Terebinthus  bicolor  (Schlecht.)  Rose. 
Elaphrium  6ico/or  Schlecht.  Linnaea  17:  625.  1843. 

aEnum.  PI.  Carib.  3,  18.  ^Loefling,  Iter.  194.  1758. 

ftSp.  PI.  ed.  2.  1:  471.  *Enum.  PI.  Carib.  3,  19. , 

cStirp.  Am.  Hist.  94.  pi.  66. 


Digitized  by 


Google 


Contr.  Ntt  Herb..  Vol.  X.  Plate  XXXVI. 


o 

5E 
H 
I 
c 


Digitized  by  LjOOQIC 


Digitized  by  LjOOQIC 


ROSE MEXICAN    AND    CENTRAL   AMERICAN    PLANTS.  119 

Terebinthus  biflora  Rose,  sp.  nov. 

Two  to  5  meters  high  with  many  short  Htunte<l  branches;  leaves  on  very  short 
petioles  (8  mm.  long);  leaflets  always  8,  small  ((>  to  20  mm.  long),  ovate  to  obovate, 
acute  or  obtuse,  more  or  less  cuneate  at  base,  crenate,  slightly  pul)escent  on  both 
sides;  fruiting  peduncles  slender,  12  to  20  mm.  long;  pedicels  4  mm.  long;  fruit 
osnally  in  pairs,  8  mm.  long,  glabrous. 

Type  U.  S.  National  Herbarium  no.  316639,  collected  on  limestone  ledges  near 
Tehuac^n,  Puebla,  by  C.  G.  Pringle,  August  27,  1897  (no.  6686).  Also  collected  at 
the  same  locality  by  J.  N.  Rose,  August  2,  1901  (no.  5903). 

Terebintlixui  bipinnata  ( I)€. )  W.  F.  Wight. 
Amyris  bipinnata  IKJ.  PrcKl.  2:  82.  1825. 

Terebinthus  cerasifolia  ( Brandegee)  Rose. 

Buraei-a  cerasifolia  Brandegee,  Proc.  Cal.  Acad.  II.  3:  121.  1891. 

Terebinthus  cinerea  (Engler)  Rose. 

Bursera  cinerea  Engler,  DC.  Monog.  Phan.  4:  43.  18a3. 

Terebinthus  cuneata  (Schlecht.)  Rose. 

Elaphrium  cuneatum  Schlecht.  Linnaea  17:  629.  1843. 

Terebinthus  delpechiana  (Poisson)  Rose. 

Bursera  delpechiana  Poisson;  Engl,  in  IK'.  Monog.  Phan.  4:  53.  1883. 

Terebinthus.exceUa  (H.  B.  K.)  W.  F.  Wight. 
Elaphrium  excelmm  H.  B.  K.  Nov.  (ien.  &  Sp.  7:30.  ;;/.  6lL  1825. 

Terebinthus  fagaroides  (H.  B.  K.)  W.  F.  Wight. 
Elaphrium  fagaroides  H.  B.  K.  Nov.  Gen.  &  Sp.  7:  27.  1825. 

Terebinthus  fragilis  (S.  Wats.)  Rose. 

Bursera  froffilis  S.  Wats.  Proc.  Am.  Acad.  21:  442.  1886. 

Terebinthus  galeottiana  ( Engler)  Rose. 

Bursera  galeottiana  Engler  in  DC.  Monog.  Phan.  4:  47.  1883. 

Terebinthus  g^labrescens  (S.  Wats.)  Rose. 

Bursera  palmeri  glabrescem  S.  W^ats.  Proc.  Am.  Afcad.  26:  145.  1890. 

Terebinthus  ^acilis  (Engler)  Rose. 

Bursera  gracilis  Engler  in  DC.  Monog.  Phan.  4:  50.  188:^. 

Terebinthus  grandifolia  (Engler)  Rose. 

Bursera  grandifolia  Engler  in  DC.  Monog,  Phan.  4:  50.  1883. 

Terebinthus  gr^'B^voolens  (H.  B.  K.)  Rose. 

Elaphrium  gravedUns  H.  B.  K.  Nov.  Gen.  Sp.  7:  31.  1825. 

Terebinthus  heterophylla  (Engler)  Rose. 

Bursera  heterophylla  Engler  in  DC.  Monog.  Phan.  4:  46.  1883. 

Terebinthus  jonesii  Rose. 

Bursera  jonesii  Rose,  Contr.  Nat.  Herb.  3:  314.  1895. 

Terebinthus  jorullensis  (H.B.K.)  W.  F.  Wight. 

Elaphrium  joruUense  H.  B.  K.  Nov.  Gen.  &  Sp.  7:  28.  pi.  61£.  1826. 

Terebinthus  karwinskii  (Engler)  Rose. 
BiMTsera  karwinskii  Engler  in  DC.  Monog.  Phan.  4:  57.  1883. 

Terebinthus  kerberi  (Engler)  Rose. 
Bursera  kerberi  Engler  in  DC.  Monog.  Phan.  4:  41.  1883. 
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Terebinthua  lancifolia  (Schlecht.)  W.  F.  Wight. 
Elaphrium  landfolium  Schlecht.  Liimaea  17:  247.  1843. 

TerebinthuB  lanuginosa  (H.  B.  K.)  Rose. 

Elaphrium  lanuginomm  H.  B.  K.  Nov.  Gen.  <fe  Sp.  7:  31.  1825. 

Terebintbus  longripes  Rose,  sp.  nov. 

A  small  tree  3  to  4  meters  high,  with  a  smooth  trunk  and  with  a  broad  flat  top, 
glabrous  throughout;  leaves  pinnate,  10  to  25  cm.  long;  common  petiole  terete,  not 
at  all  winged  between  the  leaflets;  leaflets  3  to  6  pairs,  on  slender  petiolules  (the 
longer  10  mm.  long)  long-acuminate,  the  terminal  ones  cuneate  at  base,  the  others 
usually  rounded,  sometimes  narrowed,  always  more  or  less  oblique  at  base,  green 
above,  paler  and  somewhat  reticulated  below,  quit«  glabrous  on  both  sides  even 
when  quite  young;  inflorescence  paniculate,  10  cm.  long;  flowering  pedicels  4  to  6 
mm.  long,  in  fruiting  5  to  8  mm.  long;  sepals  ovate,  obtuse;  petals  white,  oblong,  3 
mm.  long;  fruit  oblong,  12  mm.  long,  borne  in  a  dense  cluster. 

Type  U.  S.  National  Herbarium  no.  346674,  collected  by  J.  N.  Rose  and  Walter 
Hough  on  the  dry  hills  above  Matamoras,  Puebla,  June  26,  1899  (no.  4691).  Also 
collected  by  C.  G.  Pringle  near  Jojutla,  Morelos,  1901  (no.  8510). 

This  species  was  not  common  about  Matamoras,  but  was  found  scattered  along  ^he 
brow  of  dry  hills  mingled  with  various  species  of  Acacia,  Mimosa,  and  Opuntia. 

The  type  (Rose's  no.  4691)- is  a  fruiting  specimen.  The  flower  characters  are 
drawn  from  Pringle' s  no.  8510,  which  apparently  belongs  here,  although  the  leaves 
are  very  immature.  This  species,  while  related  to  21  simarubaf  is  very  different  in 
its  habit  of  growth,  inflorescence,  foliage,  etc. 

Terebinthua  macdoug^ali  Rose,  Torreya  6:  170.  August,  1906. 

A  small  tree;  bark  of  1  and  2  year  old  branches  reddish,  smooth;  leaves  clustered 
at  the  ends  of  short  spurs,  either  simple  or  with  3  to  5  leaflets;  rachis  of  compound 
leaves  winged;  petioles  short;  blade  oblong,  obtuse,  1  to  1.5  cm.  long,  crenately 
toothed,  with  a  very  short,  dense  pubescence  on  both  surfaces;  male  flowers  borne 
in  short  racemes  or  panicles;  sepals  and  petals  densely  pubescent;  female  flowers 
solitary;  peduncles  very  short,  4  mm.  long,  glabrous. 

A  species  common  on  the  hills  near  the  head  of  the  Gulf  of  California,  first 
collected  by  Dr.  E.  Palmer  in  1870  and  recently  collected  near  the  same  region  by 
Dr.  D.  T.  MacDougal,  after  whom  I  take  great  pleasure  in  naming  it. 

This  has  heretofore  been  confused  with  B.  hindslana  of  southern  Lower  California, 
from  which,  however,  it  seems  quite  distinct.  It  differs  in  its  more  vigorous  branches, 
reddish  instead  of  blackish  bark  on  1  and  2  year  old  shoots,  somewhat  thicker  leaves 
and  leaflets,  shorter  and  denser  pubescence  on  leaves,  more  pubescent  petals,  etc. 

Type  XT.  8.  National  Herbarium  no.  15501,  collected  by  Dr.  E.  Palmer. 

Specimens  examined: 
Lower  California:  Exact  locality  not  given  but  doubtless  near  the  mouth  of  the 
Colorado  River,  Dr.  E.  Palmer;  San  Felipe  Bay,  D.  T.  MacDougal,  February, 
1904;  1jo8  Angeles  Bay,  Dr.  E.  Palmer,  1887  (no.  572). 
Sonora:  Hills  near  the  Gulf  of  California,  C.  G.  Pringle,  August  20, 1884. 

Terebinthua  mezicana  (Engler)  AV.  F.  Wight.  » 

Bursera  mexicana  Engler,  DC.  Monog.  Phan.  4:  51.  1883. 

Terebinthua  microphylla  (A.  Gray)  Rose. 
Bursera  microphylla  A.  Gray,  Proc.  Am.  Acad.  6:  155. 1861. 

Terebinthxiamorelenaia  (Ramirez)  Rose. 
Bursera  mordensis  Ramirez,  Anal.  Inst.  Med.  Nat.  2:  17.  1896. 

Terebinthua  multifolia  Rose,  sp.  nov. 

Small  shrub  2.4  meters  high;  branches  dark,  sometimes  reddish,  glabrous;  very 
yoimg  branches  puberulent;  leaves  borne  in  clusters  near  the  ends  of  short  branches, 
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once  pinnate;  leaflets  15  to  19,  linear-oblong,  10  to  13  mm.  long,  2  to  3  mm,  broad, 
glabrous,  entire,  obtuse;  fruit  solitary  on  short  reflexed  peduncles,  orbicular,  glab- 
rous, 3  lines  long. 

Type  XJ.  8.  National  Herbarium  no.  301368,  collected  by  J.  N.  Rose  at  San  Juan 
Oapistrano,  Zacatecas,  August  21, 1897  (no.  2455). 

This  species  is  nearest  T.  microphyJki  (A.  Gray)  Rose  and  T,  morelensis  (Ramirez) 
Rose,  from  both  of  which  it  differs  in  its  more  distinct  leaflets,  shorter  peduncles,  etc. 

TerebinthuB  mtiltijuga  (Engler)  Rose. 
Bursera  muUijuga  Engler  in  DC.  Monog.  Phan.  4:  42.  1883. 

Terebinthxis  odorata  (Brandegee)  Rose. 

Bursera  odorata  Brandegee,  Proc.  Cal.  Acad.  II.  2:  138.  1889. 

Mr.  Brandegee  reduced  this  species  to  B.  fa^aroides^  but  a  study  of  good  material 
r  recently  collected  by  Nelson  and  Goldman  convinces  me  that  while  its  relationship 
is  evidently  here  it  is  clearly  distinct 

Terebinthus  ovalifolia  (Schlecht )  Rose. 

Elaphrium  ovalifolium  Schlecht.  Linnaea  17:  248.  1843. 

Terebinthus  palmeri  (S.  Wats.)  Rose. 

Bursera  palmeri  S.  Wats.  Proc.  Am.  Acad.  22:  402.  1886. 

Terebinthxis  pannosa  (Engler)  Rose. 
Bursera  pannosa  Engler  in  DC.  Monog.  Phan.  4:  54.  1883. 

Terebinthua  penicillata  (DC. )  Rose. 
Elaphrium  penicillatum  DC.  Prod.  1 :  724.  1824. 

Terebinthua  prin^lei  (S.  Wats.)  Rose. 
Bursera  pringlei  S.  Wats.  Proc.  Am.  Acad.  26: 145.  1890. 

TerebinthuB  rhoifolia  (Benth. )  Rose. 

Elaphrium  rhoifolium  Benth.  Bot  Sulph.  II.  pL  7.  1844. 

Bursera  hindseana  rhoifolia  Engler  in  DC.  Monog.  Phan.  4:  59.  1883. 

Elaphrium  hindse^num  Benth.  op.  cit.  pi.  8. 

In  1844  Bentham  described  from  the  Bay  of  Magdalena  two  species  of  Bursera 
under  the  names  Elaphrium  rhoifolium  and  E.  hindsennum  differing,  as  he  states,  only 
in  the  number  of  leaflets,  the  former  having  3  and  the  latter  only  1.  Dr.  Engler  in 
his  Monograph  of  the  Burseraceae  has  reduced  rhoifolia  to  a  variety  of  hindseana 
although  the  name  rhoifolia  has  precedence  by  position.  There  appears  to  be  no 
ground  for  maintaining  both  species  and  very  little  to  support  a  subspecies.  Rhoifolia 
should  therefore  be  the  name  of  the  species  and  hindseana  should  either  be  consigned 
to  synonomy  or  taken  up  for  a  subspecies  if  there  proves  to  be  one.  Mr.  Brandegee, 
who  has  visited  the  type  locality,  states  that  the  number  of  leaflets  varies  from  1  to  9 
and  he  is  therefore  of  the  opinion  that  no  variety  should  be  retained,  with  which 
opinion  I  am  in  accord. 

TerebinthuB  rubra  Rose,  sp.  nov. 

Small  trees  or  shrubs  with  smooth  red  trunks,  the  bark  peeling  off  in  broad  sheets; 
young  bmnches  and  leaves  glabrous;  leaflets  5  to  7  pairs,  lanceolate,  rounded  at  base, 
acuminate,  serrate  below,  entire  above,  paler  beneath,  4  cm.  long  or  less;  flowers 
not  seen,  but  inflorescence  apparently  open;  fruiting  peduncle  1  to  2  cm.  long,  bear- 
ing two  to  four  fruits;  fruit  obovate,  somewhat  3-angled. 

Only  seen  in  southeastern  Sinaloa  in  the  foothills,  where  it  seems  to  be  common 
growing  with  T.  tenuifolia.  ^ 

Type  U.  S.  National  Herbarium  300526,  collected  by  J.  N.  Rose  near  Colomas, 
Smaloa,  July  14,  1897  (no.  1670). 

This  species  seems  nearest  T.  pringlei  but  has  shorter  petioles  and  peduncle  and 
much  broader  leaflets,  etc. 
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Terebinthus  schafEheri  (S.  Wats.)  Roee. 

Bursera  schaffiieri  S.  Wats.  Proc.  Am.  Acad.  22:  469.  1887. 

Terebinthus  schiedeana  ( Engler)  I^OBe. 

Bursera  schiedeana  Engler  in  DC.  Monog.  Phan.  4:  67.  1883. 

TerebinthuB  sclileclitendalii  (Engler)  Rose. 

Buj-sera  gchlechtendalii  Engler  in  DC.  Monog.  Phan.  4:  54.  1883. 

Terebinthus  sessiliflora  (Engler)  Rose. 

Bursera  sessiliflora  Engler  in  DC.  Monog.  Phan.  4:  55.  188^3. 

Terebinthus  simaruba  (L.)  W.  F.  Wight. 
Pistacia  simaruba  L.  Sp.  PI.  2:  1026.  1753. 
Terebinthus  broumii  Jacq.  Enum.  PI.  Carib.  18.  1760. 
Bursera  gummifera  L.  Sp.  PI.  ed.  2.  1 :  471.  1762. 

Terebinthus  submoniliformis  (Engler)  Rose. 

Bursera  submoniliformis  Engler  in  DC.  Monog.  Phan.  4:  55.  1883. 

Terebinthus  subtrifoliata  Rose,  sp,  now 

Low  shrub,  glabrous  throughout;  branches  dark;  leaves  simple  or  trifoliate,  cune- 
ate  at  base,  rounded  at  apex,  crenate,  glabrous  on  both  sides,  25  mm.  or  less  long; 
flowers  one  to  three  in  the  axils  of  the  leaves;  pedicels  short  (2  to  3  mm.  long) 
refiexed  in  fruit;  fruit  somewhat  3-angled,  glabrous,  3  mm.  long. 

Type  U.  S.  National  Herbarium  no.  301971,  collecte<l  by  J.  N.  Rose  west  of  Bola- 
fios,  Jalisco,  September  17,  1897  (no.  3014). 

Resembling  somewhat  T.  rhoifolia  in  its  variable  leaflets,  but  they  are  not  pubes- 
cent as  in  that  species. 

Terebinthus  tenuifolia  Rose. 

Bursera  tenuifolia  Rose,  Contr.  Nat.  Herb.  3:  314.  189#. 

Terebinthus  tomentosa  (Jacq.)  W.  F.  Wight.  Elaphrium  tomentosum  Jacq. 
Enum.  PI.  Carib.  19.  1760.  This  is  a  South  American  species  which  may  here  be 
conveniently  transferred. 

POLTGALAGEAE. 
THREE  NEW  SPECIES  OF  POLYGALA. 

Polygrala  calcicola  Rose,  sp.  nov.  Plate  XXXVII. 

Perennial,  somewhat  woody  at  base,  much  branched  and  diffuse,  10  cm.  or  less 
high,  with  appressed  cinereous  pubescence;  leaves  all  alternate,  linear  to  oblong,  10  to 
15  mm.  long,  acute,  with  appressed  pubescence  on  both  sides;  flowers  either  solitary 
or  3  to  5  in  a  short  raceme;  .3  outer  sepals  lanceolate,  acute,  pul)e8cent;  wings  oblan- 
ceolate,  5  mm.  long,  pubescent,  cream-colored;  fruit  orbicular  to  shortly  oblong,  8  to 
8.5  mm.  long,  glabrous  except  on  the  margin. 

Type  U.  S.  National  Herbarium  316730,  collected  by  C.  (}.  Pringle  on  limestone 
hills  nearTehuacdn,  Puebla,  August  7,  1897  (no.  7477). 

Perhaps  nearest  P.  ovalifoliay  but  with  the  pubescence  appressed  and  the  sepals 
more  persistent,  etc. 

Explanation  of  Plate  XXXVII.— Fig.  a,  plant;  6,  calyx;  c,  petals;  d,  petals,  stamens,  and  pis- 
til; /,  pistil;  g,  ovary;  h  and  t,  two  views  of  seed.    Fig.  a,  natural  size;  6  to  f,  scale  4. 

Polygala  nelsoni  Rose,  sp.  nov.  Plate  XXXVIII. 

Stems  annual,  30  to  40  cm.  high,  simple  below,  somewhat  branched  above,  glab- 
rous; upper  leaves  and  probably  lower  ones  all  alternate,  linear,  8  to  12  mm.  long, 
glabrous  and  glandular,  acute;  inflorescence  a  short  spike-like  raceme;  bracts  cadu- 
cous; 3  outer  sepals  shortly  oblong,  obtuse;  wings  spatulate,  reddish;  upper  petal 
crested;  seeds  with  appendages  at  base,  very  hairy. 
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Abutilon  durangense  Rose  &  York. 
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Type  U.  S.  National  Herbarium  no.  469216,  collected  by  E.  W.  Nelson  on  road 
between  (iuichocovi  and  Lagunas,  Oaxaca,  June  29,  1895  (no.  2753). 

This  species  is  related  to  P.  paniculata  and  P.  Ixmfficaulis, 

Explanation  or  Platk  XXXVIII.— Fig.  a,  plant;  6,  leaf;  c,  calyx;  d,  sepals;  <r,  sepals  and  petals; 
/,  petals;  ,7,  petals  and  stamens;  A,  stamens;  i,  two  views  of  pistil;  j,  seed.  Fig.  a,  natural  size;  b  to  j, 
scale  6. 

Polygala  tixrgida  Rose,  sp.  nov.  Plate  XXXIX.    4/^ 

Perennial,  prostrate,  much  branched,  forming  dense  mats;  stems  terete,  glabrous 
as  are  also  the  leaves  and  inflorescence;  leaves  all  in  whorls,  apparently  fleshy  when 
alive,  obovate,  rounded  at  apex,  sometimes  mucronate,  15  to  25  mm.  long;  peduncles 
slender,  weak,  2  to  6  cm.  long;  inflorescence  a  spike-like  raceme,  much  elongated  in 
fruit;  pedicels  short,  subtended  by  small  ovate  scarious  bracts  and  bearing  at  their 
base  two  small  triangular  bractlets;  3  outer  sepals  ovate,  scarious-margined ;  wings 
much  larger  than  the  outer  sepals;  upper  |>etal  crested;  capsule  glabrous,  orbicular, 
l)earing  at  base  a  cushion-like  disk;  seeds  hairy,  aril  scarious,  as  long  as  the  seed. 

Tyi)e  U.  S.  National  Herbarium  no.  8215,  collecte<l  by  C.  G.  Pringle  in  alkaline 
meadows  on  the  Hacienda  de  Angostura,  San  Luis  Potosf,  July  14,  1891  (no.  37Q2|; 
also  collected  by  Dr.  E.  Palmer  at  Media  Luna  near  Rio  Verde,  San  Luis  Potosf, 
June,  1904  (no.  84). 

Mr.  Pringle' 8  specimen  was  sent  out  as  a  doubtful  P.  aparinoideSy  but  that  is  a  very 
different  species. 

Explanation  or  Plate  XXXIX.— Fig.  <i,  plant;  ft  and  r,  flower;  d,  petals  and  stamens;  f,  tw^ 
views  of  pistil;  /,  capsule;  */,  seed.     Fig.  a,  natural  size;  6  to  f/,  scale  6. 

MALVACEAE. 
ABTJTILON,  A  NEW  SPECIES  AND  A  NEW  NAKE. 

Abutilon  durangense  Rose  &  York.  Plate  XL. 

Perennial;  stems  woody,  dark  purple,  branching,  covered  with  short  glandular 
hairs;  leaf  blades  ovate,  6  to  12  cm.  long;  4  to  7  cm.  wide,  cordate  at  base  (with  a 
wide  sinus),  long-acuminate,  finely  dentate  or  crenate,  or  almost  entire,  the  under 
surface  pale  in  color,  densely  softly  stellate-pubescent,  the  upper  surface  sparingly 
stellate  with  additional  simple  hairs,  the  veins  purplish;  petioles  2.5  to  4.5  cm.  long, 
with  glandular  pubescence;  stipules  small,  linear,  deciduous;  inflorescence  panicu- 
late, flowers  axillary,  solitary;  peduncles  1.5  to  3  cm.  long,  jointed  near  apex;  calyx 
10  mm.  long  in  fruit,  finely  and  densely  stellate,  the  lobes  broadly  ovate,  long- 
acuminate,  equaling  or  slightly  longer  than  the  mature  carpels;  petals  yellow,  obo- 
vate, 15  to  18  mm.  in  length;  stamen  tube  very  short;  carpels  9,  shortly  acuminate, 
about  11  mm.  in  length,  2  or  3-seeded;  seeds  puberulent. 

Type  U.  S.  National  Herbarium  no.  804839,  collected  near  DurangoCity,  by  Dr.  E. 
Palmer,  1896  (no.  687). 

Explanation  op  Plate  XL.— Fig.  a,  branch;  b,  carpels.    Fig.  o,  natural  sixe;  ft,  wale  2. 

Abutilon  hemsleyaua  Rose. 

Abulilon  gidmdes  Hemsley,  Diag.  PI.  Nov.  2:  24.  1879,  not  Dalz.  &  Gibs.  1861. 

TWO  NEW  SPECIES  OF  WXSSABT7LA. 

Wissadula  glandulosa  Rose,  sp.  nov. 

Woody  at  base,  the  branches  spreading  or  procumbent,  very  glandular;  leaves 
broadly  ovate,  acute,  cordate  at  base,  stellate-pubescent,  crenate,  the  petiole  often 
longer  than  the  blade;  stipules  filiform;  fruiting  calyx  12  to  14  mm.  long;  sepals 
broadly  ovate,  acuminate;  petals  yellow,  15  to  16  mm.  long;  carpels  5,  strongly 
mucronate,  each  3-seeded. 
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Type  U.  S.  National  Herbarium  no.  9809,  collected  by  J.  N.  Rose  and  J08,  H. 
Painter  on  the  road  between  Higuerillas  and  San  Pablo,  Quer^taro,  August  24,  1905 
(no.  9809). 

Perhaps  nearest  W.  pringlei,  but  leaves  not  acuminate,  stem  less  pilose,  plant  more 
glandular,  etc. 

Wissadula  lozani  Rose,  sp.  nov.  Plate  XLI. 

Branches  terete,  covered  with  stellate  hairs;  upper  leaves  oblong,  5  to  7  cm.  long, 
at  most  acute,  truncate  or  slightly  cordate  at  base,  crenate;  inflorescence  paniculate; 
pedicels  short  (10  mm.  or  less  long),  stout;  fruiting  calyx  10  to  12  mm.  long;  sepals 
ovate,  acute;  petals  yellow;  carpels  5,  each  3-8eeded. 

Type  U.  S.  National  Herbarium  no.  461976,  collected  by  C.  G.  Pringle  and  F. 
Lozano  at  Hacienda  El  Carrizo  near  San  Juan,  Nuevo  Leon  (no.  13443) . 

This  species  belongs  to  the  Abutilastrum  section  of  the  genus  and  is  not  closely 
allied  to  any  of  the  six  other  described  species  of  this  group. 

Explanation  of  Plate  XLI.— Fig.  a,  plant;  6,  calyx;  c,  corolla;  d,  carpels;  e,  section  through 
carpels.    Fig.  a,  natural  size;  figs,  h,  c,  d  and  e,  scale  2. 

HYFEBICACEAE. 
FOT7B  NEW  ST.  JOHNSWOBTS. 

Hypericum  confusum  Rose,  sp.  nov. 

Perennial,  sending  up  a  cluster  of  3  to  many  herbaceous  stems,  2.5  to  7.6  cm. 
high,  sometimes  4-angled,  glabrous;  leaves  sessile,  oblong,  with  a  short  obtuse-tipped 
apex,  either  shorter  or  longer  than  the  intemodes,  light  green  above,  hardly  paler 
beneath,  4  to  12  mm.  long,  2  to  5  mm.  wide;  sepals  somewhat  unequal,  4  to  6 
mm.  long,  acute;  petals  yellow;  ovary  shorter  than  the  calyx;  styles  3,  somewhat 
elongated. 

Type  U.  S.  National  Herbarium  no.  304028,  collected  by  Dr.  C.  G.  Pringle  in  damp 
soil,  Serrania  de  Ajusco,  Distrito  Federal,  August  23,  1896  (no.  6440). 

This  species  must  be  near  the  South  American  H.  hreiistylum  with  which  it  has 
been  confused,  but  it  has  a  less  spreading  habit,  larger  leaves,  calyx,  and  flowers, 
longer  styles,  etx;. 

Hypericum  difEHisiun  Rose,  sp.  nov. 

Perennial,  usually  branching  at  base;  stems  ascending,  10  to  12  cm.  high,  some- 
what 4-angled;  leaves  lanceolate,  acute,  10  to  16  mm.  long,  4  to  7  mm.  broad, 
1-nerved,  the  margin  somewhat  scarious  and  slightly  denticulate;  flowers  rather 
few;  sepals  lanceolate,  3-nerved,  acute,  5  to  6  mm.  long;  petals  yellow,  longer  than 
the  sepals;  stamens  9  to  15;  capsule  1-celled,  6  to  7  mm.  long;  styles  3,  distinct, 
each  bearing  a  broad  flat  stigma. 

Collected  by  C.  G.  Pringle  in  meadows  near  Buena  Vista  Station,  Hidalgo,  1904 
(no.  8802). 

Hypericiun  simulans  Rose,  sp.  nov. 

Perennial;  stem  herbaceous,  usually  single,  erect,  20  to  50  cm.  high,  glabrous; 
leaves  oblong,  2  to  2.5  cm.  long,  obtuse,  with  many  black  dots  on  under  surface; 
flowers  few;  bracts  obtuse  and  leaf-like;  sepals  broadly  ovate,  5  to  7  mm.  long,  obtuse, 
black-dotted;  petals  oblong,  10  to  12  mm.  long,  yellow  or  becoming  reddish,  more 
or  less  black-dotted  on  the  margin;  styles  3;  capsule  3-celled. 

Collected  by  C.  G.  Pringle,  near  Canales,  Hidalgo,  September,  1904  (no.  8993,  type) 
and  near  Pachuca,  Hidalgo,  in  1903(?)  (no.  6941);  also  in  the  latter  locality  by 
J.  >\  Rose,  July  21  and  22,  1901  (no.  6572). 
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Calceolaria  humilis  Rose  db  Dowell. 
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Hypericiun  submontanum  Rose,  sp.  nov. 

Stem  much  branched  at  base  and  often  so  above,  10  to  20  cm.  high,  only  slight^ 
angled;  leaves  decussate,  lanceolate,  obtuse,  10  to  12  mm.  long,  rather  thin  in  tex- 
ture, l-nerved,  with  pellucid  dots  but  never  black  ones;  flowers  very  small;  sepals 
linear,  acute,  2  mm.  or  lees  long;  petals  3  mm.  or  more  long,  drying  reddish  yellow; 
capsule  4  mm.  long,  1-celled;  styles  3,  distinct,  short,  each  capped  by  a  broad  flat 
stigma. 

Type  U.  S.  National  Herbarium  no.  304022,  collected  by  C.  G.  Pringle  in  damp 
sandy  meadows  and  lava  fields  on  the  Sierra  de  Ajusco,  Distrito  Federal,  altitude 
2,400  meters,  October  3, 1896  (no.  6527);  also  collected  by  Mr.  Pringle  near  the  same 
locality,  September  7,  1901  (no.  9357).  This  species  was  distributed  as  H.  philonofis 
Schlecht  &  Cham.,  from  which,  however,  it  must  be  very  different. 

VIOLACEAE. 
A  NEW  OALCEOLABIA. 

Calceolaria  humilis  Rose  &  Do  well,  sp.  nov.  Platr  XLII. 

Perennial,  stem  herbaceous,  branching  from  the  woody  base,  10  to  20  cm.  l.i|^h, 
branches  decumbent  or  ascending,  pubescent  in  two  lines;  leaves  opposite,  short- 
petioled,  1  to  3  cm.  long,  lU)  2  cm.  wide,  orbicular  to  ovate,  acute  or  obtuse,  glabrous, 
crenate-serrate,  the  blade  decurrent  on  the  ciliate  petiole,  this  about  2  mm.  long; 
stipules  subulate  to  lanceolate  and  foliaceous,  4  to  8  mm.  long,  glabrous;  flowers 
violaceous,  nodding  on  slender,  one-flowered,  solitary,  axillary  peduncles;  peduncles 
puberulent,  6  to  8  mm.  long,  the  bracts  opposite  near  the  articulation;  sepals  lanceo- 
late, acuminate,  3-nerved,  glabrous,  4  mm.  long;  lip  orbicular,  slightly  longer  than  its 
claw,  4  to  5  mm.  long,  the  claw  broadly  winged,  5-nerved;  lower  stamens  puberu- 
lent on  the  lower  part  of  the  connective  above  the  gland-like  appendages;  capsule 
ovoid-globose,  with  a  blunt  beak,  glabrous. 

Collected  by  C.  G.  Pringle  on  lava  fields  near  Tizapan,  Valley  of  Mexico,  altitude 
2,300  meters,  July  30,  1901  (no.  9653). 

Explanation  op  Plat«  XLIL— Fig.a.  plant;  6,  wepals;  c,  petals;  d,  two  views  of  stamens.  Pig.  a, 
scale  h',  b  and  c  natural  size;  d,  scale  about  2.  ik 

CACTACEAE. 
ESCONTBIA,  A  NEW  GENUS. 

Escontria  Rose,  gen.  nov. 

Flowers  small,  tubular;  ovary  globular,  covered  with  imbricating  chartaceous, 
translucent,  persistent  scales,  without  spines  or  hairs;  tube  of  flower  narrow,  also 
bearing  scales  like  those  of  the  ovary;  petals  erect,  narrow,  yellow;  stamens  and  stipe 
included;  fruit  globular,  scaly,  purple,  fleshy,  edible;  seeds  black.  Tree,  very  much 
branched;  ribs  of  stems  few. 

This  genus  is  segregated  from  Cereus  on  account  of  its  small  tubular  flowers  and 
scaly  fruit.  So  far  as  I  am  aware  the  species  upon  which  it  is  founded  has  no  near 
relatives  among  the  many  de<<cribed  species  of  Cereus.  Mr.  G.  N.  Collins  has  photo- 
graphed fruit  of  this  or  a  closely  relate<l  species  at  the  Isthmus  of  Tehuantepec. 

This  genus  is  named  for  the  late  Seflor  Don  Bias  Escontrfa,  who  was  Ministro 
de  Fomento  of  Mexico  at  the  time  of  his  death,  which  occurred  in  January  of  this 
year.  Sefior  Escontrfa  was  a  man  of  high  scientific  attainments  and  took  a  great 
interest  in  all  subjects  relating  to  the  scientific  development  of  his  country. 
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Escontria  chiotilla  ( Weber)  Ro8e.  Plate  XXIII. 

^  Cereus  chioHUa  Weber;  Schumann,  Gee.  Kakteen  83.  1899. 

From  4  to  7  meters  high;  trunk  very  short;  branches  very  numerous,  forming  a 
very  compact  head,  weak  and  easily  broken,  bright  green,  not  at  all  glaucous;  ribs 
7  or  8,  acute;  areoles  closely  set,  often  running  together,  elliptical;  radial  spines  10 
to  15,  rather  short,  often  reflexed;  centrals  several,  one  much  longer,  somewhat  flat- 
tened, sometimen  7*  cm.  long,  all  light-colore<i;  flowers  borne  near  the  ends  of  the 
branches,  small,  including  the  ovary  about  3  cm.  long;  petals  nearly  erect,  yellow; 
ovary  and  calyx  tube  covered  with  overlapping  ovate,  cartilaginous  scales  but  with- 
out wool,  spines,  or  hairs;  fruit  glabrous,  about  5  cm.  in  diameter,  edible,  scaly. 

The  fruit  is  sold  in  the  market  at  Tehuacdn  under  the  name  of  **geotilla"  or 
** chiotilla"  and  as  **tuna." 

Very  common  at  Tehuacan  and  Tomellfn. 
Specimens  examined: 

Puebla:  Near  TehuacAn,  Rose  &  Painter,  August  31,  1905  (no.  9939); 
Oaxaca:  Near  Tomellfn,  Rose  &   Hough,  June  23,  1899  (no.  4663);  Rose  A 
Painter,  September  4,  1905  (no.  10107). 

NEW  SPECIES  OF  OPXJNTIA  AND  E0HIN0CA0TU8. 

Opiintia  megarrhiza  Rose,  sp.  nov. 

Roots  long  (30  to  60  cm.)  and  very  thick  (5  to  6  cm.  in  diameter);  stems  low  (20 
to  30  cm.  high),  much  branched  at  base;  lower  joints  elongated,  20  to  30  cm.  long, 
thin  and  pliable;  lateral  joints  api>earing  along  the  margins  of  the  older  joints  and 
often  if  not  generally  in  the  same  plane;  sepals  small,  ovate,  reddish  or  rose-colored, 
acute  and  even  apiculate;  petals  about  15,  pale  lemon  or  even  rose-colored,  2  cm. 
long,  obovate,  mucronate- tipped;  stamens  short,  numerous,  erect;  style  longer  than 
the  stamens;  stigmas  about  7,  greenish;  ovary  clavate,  3  cm.  long,  the  areoles  numer- 
ous, generally  spineless  but  very  woolly;  umbilicus  deep  and  broad;  mature  fruit 
not  seen. 

Type  U.  8.  National  Herbarium  no.  570115,  collected  by  Dr.  E.  Palmer  near 
Alvarez,  San  Luis  Potosf,  May,  19a5  (no.  607). 

EchinocactuB  graudis  Rose,  sp.  nov. 

Cactus  body  1  to  2  meters  high,  60  to  100  cm.  in  diameter;  ribs  numerous  (exact 
number  not  recorded),  rather  high,  not  undulate,  bearing  many  closely  set  groups 
of  spines;  no  distinct  areole,  but  a  continuous  broml  groove  lilled  with  felt-like  hair 
in  which  are  set  the  spines;  radial  spines  5  or  6  (10  specimens  examined),  about 
equal,  3  to  4  cm.  long,  straight  and  stiff,  erect  or  slightly  spreading;  one  very  distinct 
central  spine  stouter  and  longer  (4  to  5  cm.  long)  than  the  radial  ones,  distinctly 
banded  as  are  some  of  the  radial  ones;  all  of  the  spines  at  first  yellow,  but  the  old 
ones  becoming  re<ldish  brown;  tops  of  flowering  plants  coveretl  with  dense  white 
wool;  flowers,  including  ovary,  4  to  5  cm.  long,  yellow;  sepals  lanceolate,  tipped 
with  a  long  mucro  (almost  spinescent),  the  margin  more  or  less  serrulate;  petals 
somewhat  similar  but  bromler,  obtuse  at  the  apex  and  with  a  weaker  nmcro;  fruit 
5  to  6  cm.  long,  densely  covered  with  long  downy  wool,  tipped  by  the  i>er8ist3nt 
flower,  dry,  many-seeded,  the  bracts  few  and  spinescent;  set^ds  blackish,  smooth, 
shining. 

Very  common  on  the  limestone  hills  near  Tehuaciin,  Puebla. 

Type  U.  S.  National  Herbarium  no.  461288,  collected  by  C.  G.  Pringle  in  1900 
(no.  6696).     Also  collected  by  J.  N.  Rose,  August  2,  1903  (no.  5953). 

It  is  remarkable  that  this  si>ecies  has  not  heretofore  l)een  characterized,  for  it 
surely  must  have  been  frequently  observed  by  collectors  and  travelers.  It  has 
prolmbly  been  mistaken  for  some  of  the  other  large  species  such  as  ^.  ingerm^  E. 
risnagay  and  E.  grusoniif  which,  while  they  resemble  it  in  a  general  way,  still  have 
very  distinct  characters. 
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Echinocactus  prin^lei  (Coulter)  Rose. 

Echinocactm  pUoms  pringlei  ConMer,  Contr.  Nat.  Herb.  8:  365.  1896. 

This  species  is  very  distinct  from  the  true  E,  pilosus.  Both  are  under  cultivation 
in  Washington. 

APIAGEAE. 

IKTBODTJCTOBT  NOTE. 

In  1905  was  published  a  supplement''  to  Coulter  and  Rose's  Synopsis 
of  the  Mexican  and  Central  American  Umbelliferae.  During  the  past 
year  so  many  new  species  have  been  found  and  so  much  interesting 
material  has  come  to  band  that  it  seems  best  to  publish  the  notes  and 
descriptions. 

ABBAOAOIA,  NEW  AND  OLD  SFEOIES. 

Arracacia  aegropodioides  Coulter  &  Rose. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter,  in  oak  woods  between  Pachuca  and 
Real  del  Monte,  Hidalgo,  July  19,  1905  (no.  8671);  on  Sierra  de  Pachuca,  Hidalgo, 
July  20,  1905  (no.  8853);  between  Somoriel  and  Las  I^jas,  Hidalgo,  August  5,  1905 
(no.  9201). 

ALiraca^^ia  fruticosa  Rose,  sp.  nov. 

A  meter  or  more  high,  the  stem  woody,  at  least  often  so,  the  herbaceous  parts 
purplish  and  more  or  less  glaucous,  glabrous;  basal  and  lower  stem  leaves  temately 
decompound,  30  to  40  cm.  long,  the  ultimate  segments  small,  ovate  U)  lanceolate, 
sharply  toothed  or  more  or  less  cleft,  glabrous;  upper  stem  leaves  nmch  reduced; 
inflorescence  much  compounded,  the  rays  often  forming  umbel-like  clusters  and 
these  sometimes  again  compounded;  rays  15  cm.  or  less  long;  involucre  bracts  and 
involncel  bractlets  wanting;  but  the  top  and  base  of  the  rays  granulate;  rays  numer- 
ous, about  equal,  3  to  4  cm.  long;  pedicels  3  mm.  long;  flowers  deep  purple;  fruit 
10  mm.  long,  smooth;  carpels  strongly  5-angled;  seed  deeply  concave  on  the  face; 
middle  interval  containing  a  single  oil  tube,  the  lateral  intervals  sometimes  with  two; 
carpophores  broad  and  thin;  stylopodia  small  but  conical. 

Type  U.  8.  National  Herbarium  no.  453625,  collected  by  J.  N.  Rose  and  J.  H. 
Pointer  near  the  base  of  the  red  hills  east  of  Tehuacdn,  Puebla,  September  6,  1905 
(no.  10125).  In  habit  and  especially  in  its  frutescent  stem  this  species  resembles 
the  genus  Coulterophytum,  but  it  has  the  fruit  of  a  true  Arracacia. 

Arracacia  multiflda  S.  Wats. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter,  near  Tulancingo,  Hidalgo,  July  22, 
1905  (no.  8834);  on  limestone  hillside  ne^r  Ixmiquilpan,  Hidalgo,  July  29,  1905 
(no.  9048). 

Arracacia  tenuifolia  Rose,  sp.  nov. 

Stems  25  to  35  cm.  tall,  glabrous  throughout,  somewhat  branched  above,  naked 
below;  basal  leaves  large,  ternately  decompounded  into  linear,  elongated,  entire 
segments;  peduncles  slender,  8  to  10  cm.  long;  rays  few  (3  to  10),  stout,  1  to  1.5  cm. 
long;  involucel  bractlets  several,  minute,  shorter  than  the  pedicels;  petlicels  short, 
1  to  1.5  mm.  long;    fruit  ovate,  4  mm.  long;  stylopodia  slender-conical. 

Type  U.  S.  National  Herbarium  no.  453208,  collected  by  J.  N.  Rose  and  Jos.  H. 
Painter  on  a  ledge  of  a  high  cliff  near  Cadereyta,  Quer^taro,  August,  1905  (no.  9719). 

This  species  is  near  A,  mvltifidaj  but  has  smaller  and  differently  shaped  fruit,  etc. 


«Boae,  Contr.  Nat  Herb.  8:  331.  1905. 
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BEANEA,  NEW  AND  OLD  SPECIES. 

Deanea  arguta  Rose^  sp.  nov. 

Perennial,  50  to  60  cm.  high,  glabrous,  slightly  glaacous;  basal  leavee  2  or  3  times 
ternate;  petioles  slender;  leaflets  ovate,  small,  sharply  serrate,  the  terminal  ones 
more  elongated,  more  or  less  cleft,  glabrous  except  the  roughened  veins  and  mai^n; 
stem  leaves  much  reduced;  peduncle  sometimes  nearly  20  cm.  long,  occasionally  snlv 
sessile,  not  very  stout;  rays  numerous,  about  equal,  2  to  4  cm.  long;  pedicels  2  to  3 
mm.  long;  involucre  wanting;  involucel  bractlets  few,  linear,  a  little  longer  than  the 
pedicels;  fruit  oblong,  7  mm.  long,  rounded  at  each  end;  wings  about  half  as  broad 
as  body;  oil  tubes  in  intervals  3  or  4;  stylopodium  low-conical;  seed  face  deeply 
concave. 

Type  U.  S.  National  Herbarium  no.  397662,  collected  by  Dr.  E.  Palmer  at  Alvarez, 
San  Lais  Potosf,  September  5  to  10,  1902  (no.  114). 

Deanea  longipes  Rose,  Hp.  nov. 

Perennial,  80  to  120  cm.  high,  simple  below,  glabrous;  basal  leaves  much  dissected, 
glabrous;  ultimate  segments  lanceolate,  acuminate,  doubly  serrate,  or  cleff  and  ser- 
rate; stem  kaves  much  smaller,  especially  the  uppermost  ones;  stipular  sheath 
enlai^etl;  inflorescence  somewhat  variable,  the  umbels  either  sessile  or  on  slender 
peduncles  15  cm.  long;  involucral  bracts  1  to  several,  leaflike,  more  or  less  toothed 
or  cleft;  involucel  brat^tlets  linear,  entire,  much  shorter  than  the  peilicels;  rays  5  to 
6  cm.  long;  pedicels  9  to  12  mm.  long;  flowers  purplish;  fruit  glabrous,  oblong,  8 
mm.  long;  seeds  concave  on  the  face;  stylopodia  conical. 

Collected  by  C.  G.  Pringle,  at  Trinidad,  Puebla,  August  5,  21,  1905  (no.  13406). 

Deanea  prin^lei  Rose,  sp.  nov. 

Rootstock  thick  and  tuberous;  stems  about  one  meter  high,  purplish,  glaucous, 
glabrous  or  slightly  roughened  above;  basal  leaves  twice  pinnate;  leaflets  lanceolate, 
doubly  crenate,  nearly  glabrous  alx)ve,  somewhat  scabrous  on  the  margin  and  veins; 
peduncles  slender;  rays  few,  3  to  5  cm.  long,  puberulent;  pedicels  2  to  3  mm.  long; 
involucre  of  a  single  bract  or  wanting;  involuct^ls  small,  linear;  stylopodia  conical; 
fruit  8  mm.  long,  oblong,  glabrous;  oil  tubes  several  in  the  intervals. 

Type  U.  S.  National  Herbarium  no.  396308,  collected  by  C.  G.  Pringle  on  hlUs 
near  Gontadero,  Tlaxcala,  altitude  2,550  meters,  August  27,  1901  (no.  8601). 

Resembling  i).  arguta,  but  with  differently  shaped  leaves,  etc. 

Deanea  purpurea  Rose,  sp.  nov. 

Rootstock  thick;  stems  20  to  30  cm.  high,  green  or  if  purplish  dull,  not  at  all 
glaucous,  with  short  rough  pubescence  throughout;  basal  leaves  twice  or  Urrice 
ternate;  peduncle  roughish-pubescent;  leaflets  ovate,  simply  crenate,  roughish- 
pul)escent  on  both  surfaces;  peduncles  slender;  rays  9  or  less,  2  to  4  cm.  long;  pedi- 
cels 2  t<)  3  mm.  long;  involucre  wanting;  involucel  bractlets  several,  linear,  longer 
than  the  pedicels;  stylopodia  low,  conical;  fruit  8  mm.  long,  oblong,  glabrous;  oil 
tul>es  several  in  the  intervals. 

Type  U.  S.  National  Herbarium  no.  453753,  collected  by  J.  N.  Rose  and  Joe.  H. 
Painter  l)etween  Somoriel  and  Las  Lajas,  Hidalgo,  August  5,  1905  (no.  9212);  alao 
collected  by  C.  G.  Pringle  at  Hacienda  de  Cuyamaloya,  Hidalgo,  August  2, 1904  (no. 
449). 

This  species  is  nearest  D,  pringlei,  from  which  it  differs  in  its  rougher  and  not  at 
all  glaucous  flowers,  more  pubescent  leaves,  etc. 

Deanea  (P)  tolucensis  (Hr  B.  K.)  Rose. 

Ferula  tolucensis  H.  B.  K.  Nov.  Gen.  &  Sp.  5:  12.  pi.  418.  1821. 

Pe\icedmmm  iolucense  Hemsley,  Biol.  Centr.  Am.  1:  570.  1881. 

This  species,  so  long  a  <lesideratum  in  all  our  herbaria,  has  been  frequently  col- 
lected of  late  years  and  from  seveial  of  the  high  mountains  of  central  Mexico.    An 
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examination  of  mature  fruit  shows  clearly  that  it  does  not  belong  to  the  true  Peuce- 
danum  of  the  Old  World  or  to  the  recently  segregated  genua  Loraatium. 
The  following  specimens  are  in  the  National  Herbarium: 
Jalisco:  Volcano  de  Colima,  M.  E.  Jones,  1893  (no.  235). 
Mexico:  Nevado  de  Toluca,  C.  G.  Pringle,  1892  (no.  4233);  also  Rose  &  Painter, 

1903  (no.  7960);  Sierra  de  las  Crucis,  C.  G.  Pringle,  1903  (no.  5953). 
Hidalgo:  Sierra  de  Pachuca,  C.  G.  Pringle,  1902  (no.  9816);  also  Rose  &  Hay, 

1901  (no.  5596). 
Puebla:  Mount  Orizaba,  H.  E.  Beaton,  1891  (no.  118);  also  Rose  &  Hay,  1901 
(no.  5717). 

Deanea  tuberosa  Coult.  &  Rose. 

Collected  by  J.  N.  Rose  and  Jog.  H.  Painter,  near  El  Sal  to,  Hidalgo,  September 
16,  1903  (no.  7064);  also  in  barranca  of  Rio  Aqueducto,  near  Santa  Fe,  Valley  of 
Mexico,  July  15,  1906  (no.  8618). 

EBTNGIUM,  NEW  AND  OLD  SPECIES. 

Eryngiuxn  altamiranoi  Hemsley  &  Rose,  sp.  nov. 

Stems  erect,  30  to  50  cm.  high,  simple  below,  much-branched  above;  basai  leaves 
deeply  cleft,  the  edge  with  a  white  cartilaginous  margin  extending  beyond  the  teeth 
into  long  white  setae;  upper  stem  and  floral  leaves  sessile,  deeply  parted;  heads 
short-peduncled,  rarely  2  cm.  long,  ovoid,  10  cm.  long;  bracts  few,  ovate,  pungent, 
entire  or  bearing  one  or  even  two  teeth  on  each  side,  the  margin  white  and  the  inner 
face  cartilaginous  and  white,  usually  erect,  inclosing  the  heads;  bractlets  linear, 
pungent,  somewhat  longer  than  the  sepals;  sepals  ovate,  thin,  mucronate-tipped; 
fruit  papillose,  the  papillae  usually  obtuse. 

Type  U.  S.  National  Herbarium  no.  253003,  collected  by  F.  Altamirano,  October, 
1891  (no.  20). 

Common  on  the  plains  near  Guadalajara. 
Specimens  examined: 

Jalisco:  C.  G.  Pringle,  1902  (no.  9814),  and  1903  (no.  11462);  Dr.  E.  Pahner, 
1886  (no.  458) ;  Rose  &  Painter,  1903  (no.  7338) ;  F.  Altamirano,  1891  (no.  20). 

Eryngium  carlinae  Delar. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter  near  Tultenango,  Mexico,  October  13, 
1903  (no.  7823);  also  between  Somoriel  and  Las  Lajas,  Hidalgo,  August  5,  1905  (no. 
9220). 

Eryngium  comosuxn  Delar. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter  near  El  Salto,  Hidalgo,  September  16, 
1903  (no.  7097);  also  on  rocky  banks  of  streams  near  San  Angel,  Valley  of  Mexico, 
August  15,  1905  (no.  9492). 

Eryng^um  confuBUxn  Hemsley  &  Rose,  sp.  nov. 

Stems  from  a  slen<ler  spindle-shaped  root,  20  to  45  cm.  high,  naked  below,  with 
scattered  branches  above  and  an  umbel  of  usually  6  branches,  glabrous;  basal 
leaves  oblanceolate,  5  to  8  cm.  long,  deeply  toothed  or  cleft,  rarely  doubly  cleft; 
lower  stem  leaves  somewhat  similar;  upper  stem  leaves  short,  deeply  cleft  into  nar- 
row spinescent  entire  or  toothed  lobes;  heads  short-peduncled  (2  to  5  cm.  long); 
involucre  bracts  narrow,  entire  or  with  a  tooth  on  e^ch  side,  ending  in  a  strong 
spinescent  tip,  longer  than  the  heads,  ascending;  heads  ovoid,  10  to  12  mm.  long; 
bractlets  small,  a  little  longer  than  the  calyx  teeth,  except  the  central  ones,  these 
much  elongated,  resembling  the  bracts;  sepals  broadly  ovate,  keeled  on  the  back, 
and  strongly  iQucronate  ^t  tip,  bluish-tinged;  fruit  covered  with  white  acuminate- 
pointed  scales.. 
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Specimens  examined: 

Oaxaca:  On  mountains  northeast  of  Valley  of  Oaxaca,  E.  W.  Nelson,  October  3, 
1904  (no.  1565,  type);  hills  at  Laa  Sedas,  C.  G.  Pringle,  August  16,  1894; 
also  1897  (no.  6710). 
This  species  has  been  confused  with  E.  comomm,  E.  carUnae,  E.  beecfieyantcm,  and 
E.  vrrighilu     It  has  fruit  similar  to  E.  comostim,  but  different  leaves,  heads,   and 
bracts.     It  differs  from  the  other  three  species  in  various  ways,  but  especially  in  the 
acuminate  fruit  scales. 
Eryngfiiun  leptopoduxu  Hemsley? 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter,  between  Somoriel  and  Las  Lajas, 
Hidalgo,  Augusts,  1905  (no.  9191). 

Eryngiuxu  monocephaliun  Cav. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter  in  oak  woods  between  Pachuca  and 
Real  del  Monte,  Hidalgo,  July  19,  1905  (no.  8692). 

Eryngium  serratuxn  Cav. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter  at  Hmnenda  Ciervo,  between  San 
Juan  del  Rio  and  Cadereyta,  Queretaro,  August  20,  1905  (no.  9684);  on  rocky  bank^ 
of  stream  near  San  Angel,  V^alley  of  Mexico,  August  15,  1905  (no.  9491);  between 
Somoriel  and  Las  Lajas,  Hidalgo,  August  5,  1905  (no.  9228). 

Eryngiiun  sp. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter,  between  Somoriel  and  Las  Lajas, 
Hidalgo,  August  5,  1905  (no.  9190). 

PBIONOSOIADnJM,  NEW  AND  OLD  SPEOIES. 

PrionoBciadium  diversifolium  Rose. 

Collected  by  J.  N.  Rone  and  Jos.  H.  Painter,  in  Caflon  de  la  Mano  Negra,  near 
Iguala,  Guerrero,  August  11,  1905  (no.  9336). 

Prionosciadium  nelsoni  Coult.  &  Rose. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter,  in  barranca  near  Cuemavaca,  More- 
los,  September  12  and  13,  1905  (no.  10209). 

Prionosciadium  palmeri  Rose,  sp.  no  v. 

Perennials  from  deep-seated  roote;  ntem  stout,  about  2  meters  high,  much  branched; 
basal  leaves  very  large,  twice  ternate,  then  pinnately  parted  or  lobed;  main  rachis 
and  secondary  branches  not  at  all  winged;  leaf  segments  rather  large,  more  or  lees 
confluent,  cuneate  at  base,  obtuse,  more  or  less  scabrous  on  the  veins,  especially 
below;  primary  and  secondary  peduncles  umbellate;  umbel  proper  many-rayed; 
rays  stout,  about  3  cm.  long;  pedicels  2  to  3  mm.  long,  involucre  wanting;  invol- 
ucel  bractleta  minute;  fruit  oblong,  12  mm.  long,  glabrous,  wings  about  as  broad 
as  body;  oil  tubes  about  3  in  the  intervals. 

Type  U.  S.  National  Herbarium  no.  397608,  collected  by  Dr.  E.  Palmer  near 
Alvarez,  San  Luis  Potosf,  September  5,  1902  (no.  60). 

Perhaps  nearest  P.  pringlei^  but  it  is  apparently  a  stouter  plant,  and  has  more 
stVongly  toothed  leaves,  glabrous  fruit,  etc. 

Prionosciadium  palustre  Rose. 

Collected  by  J.  N.  Rase  and  Jos.  H.  Painter,  on  pedregal  near  Yautepec,  Moreloe, 
July  12  and  13,  1905  (no.  8563.) 

Prionosciadiuxn  watsoni  Coult.  <&  Rose. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter,  on  limestone  hillside  near  Ixmiquil- 
pan,  Hidalgo,  July  7,  1905  (no.  8964);  Hacienda  Ciervo,  between  San  Juan  del  Rio 
and  Cadereyta,  Queretaro,  August  20,  1905  (no.  9640). 
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SPECIES  OF  SEVEBAIi  OBNEBA. 

Apiuxn  axnini  I^rban. 

Collected  by  J.  N.  Rose  and  Joe.  H.  Painter,  on  mountain  aide,  Hacienda  de  la 
Encarnacion,  Mexico,  July  7,  1905  (no.  8467). 

Centella  asiatica  (L. )  Urban. 

Collected  by  Dr.  E.  Palmer,  near  San  l)iej?uito,  San  Luis  Potosi,  June,  1905 
(no.  625). 

This  is  the  first  time  the  ^nus  has  been  reported  from  Mexico,  although  its  occur- 
rence there  is  not  a  surprise.     It  will  doubtless  be  found  in  many  places  along  the 
eastern  coast. 
Coaxana  ebracteata  Rose. 

(kixacana  ebracteata  Rose,  Contr.  Nat.  Herb.  8:  837.  1905,  by  error. 

Stems  tall,  60  cm.  or  more  high,  erect,  glabrous;  upper  leaves  twice  temate;  leaflet 
ovate,  acute,  more  or  less  cleft  and  sharply  serrate;  petioles  wanting,  the  stipular 
bases  of  the  leaves  much  enlarge*!  and  8<'ariou8;  peduncles  short,  7  to  8  cm.  long; 
rays  numerous,  spreading,  3  to  4  cm.  l<mg;  involucre  and  involucel  bractleta  wanting; 
flowers  purplish,  the  sterile  ones  on  slender  pedicels,  the  fruiting  ones  very  short  or 
8ul>8e88ile. 

Collected  by  C.  and  E.  Seler  between  Hurtztan  and  Oxchuc,  Chiapas,  March  11, 
1906  (no.  2148). 
Hydrocotyle  sp. 

Collected  by  J.  N.  Rose  and  Jos.  H.  Painter,  on  river  Imnk  near  Ixmiquilpan, 
Hidalgo,  July  29,  1905  (no.  9082). 

Hydrocotyle  sp. 

Collected  by  J.  N.  Rose  and  Jos.  11.  Painter,  on  river  bank  in  alluvial  soil  near 
Tomellfn,  Oaxaca,  September  4,  5,  1905  (no.  10053). 
liOmatium  dasycarpum  (Torr.  &  Or.)  ('oult.  &  Rose. 

Collected  by  E.  A.  Goldman  in  the  San  Pedro  Martir  Mountabis,  Ix>wer  (Cali- 
fornia, July  15,  1905  (no.  USS). 

This  is  new  to  the  Mexican  Flora. 
Sphaenosciadium  eryngriifolium  (Greene)  Coult.  &  Rose. 

Collected  by  E.  A.  Goldman  in  the  San  Pcniro  Martir  Mountains,  lx>wer  Cali- 
fornia, Mexico,  1905  (no.  1230). 

This  is  new  to  the  Mexican  Flora. 


ADDENDA. 

A  NEW  lONOXALIS. 


lonozalis  stolonifera  Rose,  sp.  nov.« 

A  very  delicate  plant  producing  long,  slender,  branching  stolons;  bulbs  small  for 
the  genus  (4  to  5  mm.  in  diameter) ,  growing  in  damp  moss  on  perpendicular  cliffs; 
bulb  scales  thin,  black,  3-nerved;  leaflets  3,  5  to  18  mm.  long,  wedge-shapetl,  the 
apex  strongly  notched  and  the  lobes  usually  very  unec|ual;  peduncles  slender, 
usually  longer  than  the  petioles,  solitary  or  few-flowered;  sepals  2  mm.  long;  petals 
violet-purplish,  12  mm.  long. 


«This  remarkable  species,  inserted  while  the  pai)er  is  in  proof,  is  the  only  one 
herein  published  based  on  the  collections  of  1906. 
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Type  U.  S.  National  Herbarium  no.  461983,  collected  by  Dr.  C.  G.  Pringle  on 
Sierra  de  Tepoxtlan,  September  3,  1906  (no.  13768);  previously  collected  by  J.  N. 
Rose  at  same  station  (August  7,  1906,  no.  11127). 

This  is  a  very  peculiar  species,  differing  from  all  others  which  I  have  ever  seen  in 
being  stoloniferous.  The  leaflets  are  &\m  peculiar  in  having  the  apex  oblique,  one 
lobe  usually  being  much  longer  than  the  other. 


Digitized  by  LjOOQIC 


INDEX  OF  GENERA. 


SynonyniM  in  ftdlirn.] 


A  bullion  ... 
AU'hemilla . 
Atuffris 

Aidhericum  . 


Page 
..       1*23 

96 
..       119 

93 


Apiacene 127 

Apium 131 

Apodanthes H6 

Arracacia Vi7 

Balsameaceac 117 

Baiihinla 97 

Beaucamea H7-89 

Benihamantha 99 

Bioph ytum . .      116 

Hrittanamra 99 

Bvrsera llH-122 

Burner  ia 118 

(^ctaceae 126 

Hpecie«  observf<i  in  the  field f<2-H5 

C'aesalpinia 9M 

Caesalpiniaoeac 97 

Calct'olaria 125 

Callbanus 87,90 

Cassia 97-98 

Castalia 93-95 

Centella 131 

Cephalocereus  raacroeophaluK 83 

senilis 83 

tree  species 83 

Oerewf 126 

Cereua  hollianuf 83 

HtellatUH H3  I 

peeten-aborifirinum si  j 

weberi si  ] 

Chiotilla M   , 

Clematis 95 

Coa.xana 131 

Cologania 100 

CYacca 99 

Dalca 103-107 

Dasylirion 87, 8y  j 

hartwegi 85 

hookeri 85,87 

quadrangulatum 85, 86 

Dasylirian hs,  ih)  ^ 

Dagylirium Ul 

Deanea 12s-i29  ' 

4153— VOL  X,  FT  3— 00 7 


Fage. 

Dolicholus 100-102 

Eoheandia 98 

Eohlnocactus 1'26-127 

flavescens 83 

grus«mii 84 

ingem* 83,84 

omatUH 84 

robustus 83 

turbiniformih 84 

Elaphrium 118-121 

Eryngium 129-130 

Eseontria 125-126 

chiotilla 83 

Fouquleria  campanulata 85 

faseieulata * 84 

formoea h5 

macdougalii 86 

peninsularis 85 

Hpinosa 84 

Galaeiia 102 

GaUictia 102,  lo;^ 

Geotilla 81 

Geraniaeeae 10.^ 

Geranium 10k-109 

Ghjeii^ 101 

Iloffmansegsift 98 

Hydrocotyle 131 

H>T)ericaceae 124 

Hypericum 124-125 

lo'noxali!^. 109-1 15. 131 

Knimeri.i 107-108 

Krameriaceae 107 

Linaceae 117 

Liniim 117 

L«)matlum 131 

Ij)loxa]is 1 15-1  ir» 

Mai  vaceae 123 

Mamillaria  angularis 83 

claia s » 

Mexican  plants  intrcKhiced  by  J,  N.  Rose..  M-.S2 

Miniosjiceae W 

Nolina 87,91-92 

Xi/mphnen 93-^ 

Nyni  phaeaceae 93 

Onjrnrana 131 

Od<mia Itr2-U»3 


Digitized  by 


Googk 


INDEX. 


Page. 

Opuntla 126 

imbricata 83 

klelnae 83 

mlorodasys 83 

tunicata 83 

Oxalidaceae 109 

Oxalis 109 

Oxalis 1 10-1 16 

Parosela 103-107 

Peleeyphora  pusilla 84 

Piloccreus  chrysoraallus 83 

fulviceps 83 

tree  species 83 

Hlostyles m> 

IMthecolobium 96 

PiUacia 117, 122 

Polygrtla 122-123 

Polygalaceae 1'22 


Paire. 

Potentill* 96 

Prionf^eiadium 180 

Ranunculaeeae 95 

Rhi/nchosia 100-102 

Rosaceae 95 

Rose,  J.  N.,  Mexican  journey  of  1905 79-81 

Rose,  J.  N.,  Mexican  plants  introduced 81, 82 

Sphaeuosciadium 131 

Sphinctosperraum 107 

St.  John'swort 121-125 

Terebinthus 117-1-22 

Toddavaddi '. 116 

Tuna 85 

Viciaceae 99 

Violaceae 125 

Waterlilies,  the  Mexican 93-95 

Wissadula 123 


O 


Digitized  by  LjOOQIC 


INDEX  OF  GENERA  AND  COMMON  NAMES. 


(Synonyms  of  genera  in  italics.) 


Abnw. 197 

Acacia 144 

nodosa. 146 

pallda. 14b 

puertoriquefta 144 

A  caiUhonotiM i 172 

Acuan 148 

Adenanthera. 149 

Aedemone. 181 

Aesehynomene 181 

Agati 179 

Albizxia. 142 

Algarrobo 162 

A'ma-slsa. 203 

Amor  platonico 143 

AmoM 140 

Andira 196 

Aftil 173 

ceniEo 176 

Annealeya 143 

Anneslia 143 

Arachidna 184 

Arachis 184 

Arafla  gato 154 

Aromo 145 

Arrftte-bcBUis 167,168 

Arrftte-negre 167 

BAculo 179 

Baraguette 168 

Barbados  pride 168 

Barbiera 175 

Barbieria 175 

Baohlnia. 153 

Bean,  Lima 214 

snap 215 

string 216 

Bejuco  Colorado 204 

de  alambre 204 

conchitas 199 

mato 209 

paloma 213 

prieto 204 

BetUhamantha 178 

Blen  veetida 176 

Black  bead. 142 

Bradtmrya 199 

BritsonkL 172 

Brittonamra 178 

Bucago 202 

Bocare 203 

Cacaguananchi 176 

Oaoara 218 


Page. 

Caeaalplnia 106 

Cajan 210 

Cajanum 210 

Cajanus 210 

Calliandra 143 

Callicysthu* 216 

Calopogonium 206 

Calusia. • 168 

Caropoche 164 

Caflafistula 157 

cimarrona 158 

CanavcUi 209 

Canavalia 209 

Canique  grise 166 

Caracol 215 

CaracoUlIo ^ 178 

raseaMillo 171 

axllar 172 

grande 171 

vacio 172 

Cassia. 166 

flowers 145 

Cassie 145 

CathofTmion 141 

Centrosema 199 

Cereipo , 168 

Chicaros 220 

Cicero 220 

Clavellina 168 

Clltoria 198 

Cob^na 152 

Cojoba 142,145,150 

Coj6bana 142,145,150 

Cojobillo 144,150 

Cojobo 150 

Conchita  de  Plumier 200 

Virginia 201 

Copal,  American 152 

Copaltic 144 

Coralitas. 150 

Cortex  fedegozo 150 

Corynella 177 

Corynilis 177 

Courbari 152 

Courbaril 152 

Courbaril  wood 152 

Cowhagp,  cowitch 205 

Cracca 178 

Crepidotropis 209 

Cresta  de  gallo 179 

bianco 202 

Croc4chlen 167 


Digitized  by 


Googk 


vni 


INDEX. 


Pace. 

Crotalaria 170 

Cuacamaya 168 

Cueroecillo 147 

Cyanottremma 206 

Cynometra 151 

Cynomora 151 

Dalbergia 192 

Dalea* 173 

DarwirUa 17» 

Delonix 166 

Desmanthea 148 

Desman  thus 148 

Desman  to  amarillo 149 

rayado 148 

Desmodium *  184 

Dloclea 209 

Dolicholua 277 

Dolichos 219 

Dolichui 219 

Dormidera 160 

Dragon's  blood,  American 194 

Drepanocarpus 193 

Dudeldu 168 

Enredadera 176 

Entada 150 

Erythrina 202 

Erythrine  de  cayenne 203 

Escambron  Colorado 142 

Escobilla 161 

Espiga  de  amor 167 

Femambouc 167 

Flamboy&n 143, 165 

bianco 154 

Colorado 165 

Fleurs  de  paradis 168 

Flor  de  plto 199, 201 

rayo 164 

Flower  fence 16fr 

of  Barbados 168 

Forte  Ventura , 196 

Frijol  Cimarron 217 

Frijoles 218 

cabalieros 220 

FrijolIUo 213 

Fustic 181 

Gaiactla 206 

GalUto 179 

Gandul 211 

Qandures 211 

Gendarme 167 

Oeno 195 

OUricidla 176 

Goober 184 

OoTuii 1 49 

Gray  nickars 166 

Groundnut 184 

Guaba 141 

Guacalote  amarillo 167 

prieto 166 

Guama 141 

Guava 141 

Habas 214 

Hablchuela 215 

clmarrona 216 

Hablchuelas 216 

Habllla 219 

Haematoxylum 164 


Pace 

Hedlonda 159 

Hediondilla 146,161,163 

Hemidtsma 148 

Herminiem 181 

Hoepfneria 197 

Hojadesen 158 

Horse  eye 166 

Uymenaea 152 

Upmenospron 309 

Immortel  Jaune 208 

Indigo 173 

Indigofera 172 

Inga 140 

Iripa 151 

Jatahy 152 

JatobH 152 

Jerusalem  thorn 164 

Jlcama 206 

Junqulllo 190 

Jutahy 152 

Krameria 163 

Lentejas 218 

LeptoglotH* 146 

Lima  bean 214 

Locusttree 152 

Lonibpli9 1 47 

Lonchocarpus 194 

Lucaena 146 

Macrotropis 168 

Macrotyloma 219 

Madera  negra 176 

Madrede  cacao 176 

Manl 185 

Manila  nut 184 

Manna 157 

Maray-maray 19S 

Mariposa 154 

Mata  raton 175 

Mato 150,209,208 

a£Ul 166 

Colorado 130, 210 

de  la  playa 210 

de  playa 166 

Maton 176 

Matos 169,206 

de  playa 167 

del  monte 20S 

Matraca 171 

Meibomia 185 

MembriUo 193 

Metrocynia 151 

Mimosa 147 

Moca 197 

bianca 197 

Morlr  vivlr 147 

Cimarron 144 

Morivlvi 147 

Aforongia 146 

Mouricou 208 

MouUmchi 194 

Moutouchia 194 

Mucuna 204 

Mundubi 184 

Myrospermum 168 

Nephrosis 193 

Neptunia 148 

Neuroscapha , 194 

Digitized  by  LjOOQIC 


INDEX. 


IX 


Page. 

Nkskars 166 

gray 166 

Nicker  tree 167  i 

Odonia 206 

<Ell  de  chat 166 

Ojo  de  buey 205 

de  costa 209 

OnnoBla 168  | 

Orucaria 193 

Paohyrhlzus 218 

Palo  de  boyo 203 

brasilete 193 

campeche 164  | 

hoz 194 

mato 150 

matos 169 

polio 193,194  j 

rayo 164  I 

hediondo 196 

Papito 199 

Parkinsonia 163 

Paroaela 173 

Peanut 184 

butter 184 

Peflon  de  Cuba 203 

Pequeflo 213  | 

Peronia 169,198 

Peronias 213 

Peronflaa 150, 198 

Phaseolus 213 

PhyUodoce 144 

Pica-pica 206 

Piptadenia 150 

Piseldia 196 

Pithecoloblum 141 

PUurolobus 185 

Poincellade 168 

Poincia 165 

Poinciade 168  ; 

Poinciana 165 

Pollaandro 152  i 

PterocarpuB 194 

Quaplnole 152 

Quash! 166 

Resina  copal 152 

courbaril 152 

Retama 161 ,  177 

Rhjmchosia 211 

Rolon 142 

Rudolphia 203 

Hynckosia 21 1 

Saman : .  142 

Sa89a 144 

SchUiniUia 150 

Schranckia 146 

Schmnkia 1 46 


Paire. 

Scytalis 216 

Sen  del  pals 158,159 

Senna,  wild 168 

Sensltiva .' 147 

Sensitive  plant 147 

Sereipo 168 

Sesbania 179, 180 

SepI  ina 154 

Sonajuelas 171 

Sophora 169 

Spanish  carnation 168 

Spfuuridiophorum 172 

Sphinctolobium 194 

Spiroloba 141 

Stachj/ckrysum 149 

Stahlia 151 

Stenolobium 206 

Stylosanthes 183 

Strfctia 206 

Tachuelo 181 

Tamiocarpum 218 

Talantalo 160 

Talantro 160 

Tamarindlllo 151, 162 

Tamarindo 153 

Cimarron 145 

Tamarindus 152 

Tanroujou 152 

Tembeta. 152 

Teraninus 201 

Tortera 206 

ToTotropis 177 

L  fla  de  gato 142 

V^arietal 154 

Ventura 196 

VIgna '. . . .  216 

Vouacapoua 196 

Wild  senna 168 

Verba  de  cienega 182 

contraband© 192 

hedionda  macho 159 

rosario 182, 183 

Yeux  de  chat 166 

Zarza 145.167 

Zarza  boba 144 

Zarzabacoa 161, 189, 190 

cola  de  escorpion 191 

de  dos  hojas 185 

de  monte 188 

de  tres  flores 187 

cnana 184 

espiral 191 

galana 188 

peluda 187 

Zonaria 185 

Zomia 185 


25734— VOL  10,  FT  4—07- 


Digitized  by  LjOOQIC 


Digitized  by  LjOOQIC 


SMITHSONIAN    INSTITUTION 
UNITED     STATES    NATIONAL     MUSEUM 


CONTRIBUTIONS 


FROM   THE 


United  States  National  Herbarium 

Volume  X,  Part  4 


THE  LEGUMINOSAE  OF 
PORTO  RICO 


By  J.    PERKINS 


WASHINGTON 

GOVERNMENT   PRINTING   OFFICE 

1907 

Digitized  by  LaOOQlC 


BULLETIN   OF  THE  UNITED  STATES  NATIONAL  MUSEUM: 
IssTTED  June  10,  1907. 


Digitized  by  LjOOQIC 


PREFACE. 

In  1901  and  1902  Miss  Janet  Russell  Perkins,  Ph.  D.,  under  an 
appointment  as  scientific  aid  in  the  United  States  Department  of 
Agriculture,  was  engaged  at  Berlin  in  a  revision  of  the  Leguminosae 
of  Porto  Rico.  The  revision  was  based  upon  a  study  of  collections 
and  literature,  unaccompanied  by  field  work  in  the  island.  It  was 
originally  intended  to  publish  the  results  of  this  work  conjointly  with 
an  account  of  the  agricultural  relations  of  the  leguminous  plants  of 
that  island,  but  as  it  proved  to  be  necessary  to  postpone  the  prepa- 
ration of  this  latter  paper  for  more  detailed  investigation  Miss  Per- 
kins's paper  is  now  presented  separately  for  publication. 

This  paper  differs  in  several  respects  from  the  systematic  treatment 
of  leguminous  plants  presented  in  other  numbei*s  of  these  Contribu- 
tions, and  such  differences  must  be  taken  only  as  an  expression  of  the 
views  of  the  author. 

Frederick  V.  Coville, 
Curator  of  ike  United  States  National  Herbarium, 
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THE  LEGUMINOSAE  OF  PORTO  RICO. 


By  J.  Perkins. 


IHTBODXrCTIOV. 


During  the  preparation  of  the  following  paper  on  the  Leguminosae 
of  Porto  Rico  the  writer  has  been  impressed  with  the  small  number 
of  endemic  plants.  Of  the  67  genera  and  141  species  only  1  genus 
(StalJia)  and  8  species  (Oynometra  portoricensis,  Cassia  staJdii,  Cassia 
portoricensis,  Sahinea  punicea  (introduced  into  Cuba  according  to  Gund- 
lach),  Aeschynomene  portoricensis,  Lonchocarpus glaucifolius,  Rudolphia 
volvhUis,  Schrankia  portoricensis)  are  peculiar  to  the  island. 

With  respect  to  distribution,  the  genera  that  appear  in  Porto  Rico 
may  be  divided  into  four  classes — those  which  occur  in  Porto  Rico 
alone;  those  foimd  also  in  several  or  many  of  the  other  Antilles;  those 
that  appear  in  Mexico,  the  Antilles,  and  South  America;  and,  lastly, 
the  cosmopolitans.  In  the  third  and  fourth  classes  there  are  many 
genera,  while  the  number  in  the  first  and  second  is  comparatively 
small. 

Very  many  of  the  valuable  ecoaomic  leguminous  plants  are  found 
on  the  island.  Among  the  most  important  are:  Indigofera  sujfruticosa 
(indigo),  Haematoxylon  campecheanum  (logwood,  campechy  wood), 
Pterocarpus  officinalis  (kino,  American  dragon's  blood),  Dolichos  Idblab 
(seeds  and  pods),  Vigna  unguicvlata  (pods,  seeds,  and  fiber),  Phaseolus 
vulgaris,  Phiseolus  lunatus,  Cajanus  indicus  (seeds  and  young  pods), 
Pachyrhizus  erosus  (tuberous  root),  Arachis  hypogaea  (oil  and  seeds), 
Abrus  precatorius  (red  seeds  used  as  ornaments,  extremely  poisonous), 
Adenanthera  pamnina  (red  seeds  (condori)  used  as  ornaments,  eaten 
cooked  with  rice),  Albizzia  lebbeJc  (wood,  gum,  tanbark),  CaUiandra 
portoricensis  (gum,  ''copaltic^'),  Hymenaea  courbarU  (gum,  ''Ameri- 
can copal,"  wood),  StaJdia  monosperma  (fine  wood),  Tamarindus 
indica  (fruit,  pulp),  Aca^ciafamesiana  (fragrant  flowers,  falsely  known 
as  ''Cassia  flowers,"  used  in  perfumery,  roots  and  pods  used  for  dyeing 
black  and  tanning),  Clitoria  tematea,  Sesbania  grandijlora,  Poinciana 
regiaj  Cassia  fistula,  Cassia  grandis,  Bauhinia  Icappleri,  Caesalpinia 
giUiesid,  Caesalpinia  pulcTierrima  (ornamental  plants).  Inga  vera,  Ery- 
thrini;  micropteryx,  Pithecolobium  saman,  and  others  are  used  in  shad- 
ing coffee  and  cacao. 
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A  goodly  number  of  tropical  weeds  are  also  represented  here,  some 
being  cosmopolitan,  others  occurring  only  in  America.  Such  are 
Mimosa  pudica,  Desmodium  barbatunij  D,  triflorum  (cosmopolitan), 
D.  ascendenSy  D.  dxUlare,  D,  swpinum,  D.  spirale,  Oassia  tora  (cosmo- 
politan), 0.  diphyUa, 

The  economic  facts  and  the  vernacular  names  contained  in  the  notes 
have  been  obtained  from  Watt,**  Urban,**  Cook  and  Collins,^  and 
many  other  reliable  sources.  In  connection  with  the  descriptions  ref- 
erence has  been  made  to  Cook  and  Collins,  Economic  Plants  of  Porto 
Rico,*^  whenever  those  authors  mention  a  species,  give  a  plate,  or  use 
a  name  not  adopted  in  this  paper.  A  large  number  of  the  species 
described  have  been  examined  in  the  herbarium  of  the  Royal  Botan- 
ical Museum  in  Berlin,  especially  valuable  being  the  duplicates  of  Sin- 
tenis,  Schwanecke,  and  Bertero.  From  the  herbarium  material,  from 
the  great  English  floras,  and  from  Bentham's  classical  monographs 
has  been  derived  much  information  in  regard  to  geographical  distribu- 
tion. It  has  undoubtedly  been  of  service  in  preparing  this  paper  that 
in  various  trips  in  the  Tropics  an  opportunity  has  been  given  the 
writer  of  seeing,  in  a  living  condition,  a  large  number  of  the  plants 
described. 

The  nomenclature  generally  followed  has  been  that  of  Urban, 
although  at  times  the  Kew  Index  names  have  been  used.  Since  the 
appearance  of  Urban's  Flora  Portoricensis  ^  it  has  been  necessary  to 
interpolate  several  new  forms  and  names  and  to  reduce  to  synonymy 
a  number  of  Bellows  species.  Likewise  the  lists  of  localities  have  been 
supplemented,  as  the  material  contained  in  the  Berlin  Herbarium  was 
not  so  complete  as  that  of  the  West  Indian  Herbarium  of  Professor 
Urban. 

8TV0P8I8  OF  THE  GENEEA. 

Flowers  regular;  petals  valvate  in  the  bud.  Mimosoidbab. 

Stamens  indefinite,  but  at  least  more  than  10. 
Stamens  consolidated  at  the  base  or  united 
and  forming  a  tube;  in  several  genera  more 
than  a  single  carpel.     (Ingeae.)  • 

Leaves  pinnate;  style  1.  1.  Inga  (p.  140). 

Leaves  bipinnate  (pinnae  sometimes  1- 
jugate  bearing  1  to  3  leaflets);  style  1. 
Legume  thick,  compressed,  coria- 
ceous or  somewhat  fleshy,  invo- 
lute, curved,  or  almost  straight,  in- 
dehiscent  or  dehiscent  with  con- 
torted valves,  sometimes  separat- 
ing into  1-seeded  joints.  2.  Pithecolohium  (p.  141). 


o  Watt,  George,  A  dictionary  of  the  economic  products  of  India,  1885-1893. 
ftSymbolae  Antillanae,  volume  4,  pp.  262  to  .312,  1905. 

f  Tontributions  from  the  United  States  National  Herbarium,  volume  8,  pages  57  to 
269,  1903. 
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Legume  flat,  thin,  indehiscent,  or 
dehiscent  with  valves  that  are  not 
contorted. 
Legume  straight  or  slightly  curved; 
valves  separating  elastically  longi- 
tudinally from  apex  to  hase. 
Stamens   free,   the    inner   ones    sometimes 
united,  forming  a  very  short  ring;  carpel 
always  1.    (Acacibae.) 
Stamens  (as  many  as  or)  twice  as  many  as  petals. 
Anthers  eglandular.     (Eumimoseae.) 

Valves  of  the  legume  separating  from  the 
persistent  sutural  replum. 
Legume  flatly  compressed. 
Legume  subquadrangular. 
Valves  of  the  legume  adhering  to  the 
sutural  replum. 

Legume  narrowly  linear;  seeds  longi- 
tudinal or  oblique. 
Legume  broadly  linear;  seeds  trans- 
verse. 
Anthers  in  the  bud  bearing  a  sessile  or  more 
often  stipitate  gland,  which  usually  has 
disappeared  at  the  time  of  flowering. 
Seeds  with  endosperm.    (Adenanthb- 
reae.) 
Flowers  capitate. 
Flowers  spicate  or  racemose. 
Seeds   without "  endosperm.     (Piptade- 

NIBAB.)  • 

Flowers  in  globose  heads  (in  the 
Porto  Rican  species)  or  in  spikes; 
legume  flat,  2-valved,  valves  con- 
tinuous, entire. 
Flowers  in  spikes;  legume  straight 
or  arcuate,  sometimes  of  enormous 
size,  woody,  coriaceous,  or  papery; 
sutures  more  or  less  thickened, 
persisting  after  the  separation  of 
the  1-seeded  articulations  as  a  re- 
plum. 
Flowers  zygomorphic,  not  papilionaceous;  petals  im- 
bricate in  the  bud,  the  posterior  one  included  in 
estivation. 

Leaves  abruptly  pinnate;  calyx  lobes  free  to  the 
disk;  petals  0, 1,  or  5;  ovules  1  to  4.     (Cynome- 
treae.) 
Leaves  without  black  glandular  dots;  petals 
on  the  outside  levigate;  stamens  usually 
glabrous. 
Leaves  on  the  under  surfstce  with   black 
glands;  petals  on  the  outside  verrucose; 
stamens  lanate-pilose. 


3.  AUnzzia  (p.  142). 

4.  Calliandra  (p.l43  ). 

5.  Acacia  (p.  144). 


8.  Mimosa  (p.  147). 
7.  Schranhia  (p.  146). 


9.  DesmarUhus  (p.  148). 
6.  Leucaena  (p.  146). 


10.  Neptunia  (p.  148). 

11.  Adenanthera  (p.  149). 


12.  Piptadenia  (p.  150). 


13.  ErUada  (p.  150). 


Caesalpinioideab. 


14.  Cynomeira  (p.  151). 


15.  Slahlia  (p.  tbl). 
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Leaves  simply  pinnate,  occasionally  2-foliolate; 
calyx-lobes  free  to  the  disk,  or  perianth  reduced 
to  scale  or  obsolete.     (Amherstieae.) 
Leaflets  1 -jugate. 
I.»eaflet8  many-jugate. 
Leaves  simple,  or  2-foliolate  with  more  or  lees  con- 
nate leaflets.     (Bauhinieae.) 
I^eaves  simply  pinnate;  sepals  5.  distinct  or  calyx 
lobes  free  to  the  disk;  petals  5  or  fewer  or  none; 
stamens  2  to  10,  anthers  basiflxed  or  dorsifixed. 
(Cassieae.) 
Leaves  simple  (rarely  digitate);  sepals  4  or  5, 
nearly  equal,  imbricate,  more  or  leas  coroUa- 
ceous,  the  outer  one  somewhat  larger  than  the 
others;  petals  4  or  5;  stamens  3  or  4,  the  anthers 
basifixe<l,  opening  with  oblique  introrse  pores. 
(Kramerieae.) 
Leaves  bipinnate;  calyx  divided  to  the  disk; 
petals  usually  5,  subequal  or  but  slightly  un- 
equal; stamens  10.     (Eucaesalpinieae.) 
Common  petiole  very  short,  spine-pointed; 
rachis  of  the  pinnae  very  long,  flat,  phyl- 
hxlineous. 
Common  petiole  plainly  developed,  not  phyl- 
lodineous. 
Calyx  segments  valvate  in  estivation. 

Flowers  showy. 
Calyx   segments  strongly   imbricate   in 
estivation. 

Legume  dehiscing  lengthwise  in  the 

middle  of  the  valves. 
Legume    indehiscent   or   dehiscing 
lengthwise  at  the  sutures. 
Flowers  zygomorphic,  papilionaceous;  jxjsterior  petal 
(standard)  outside  in  the  bud. 
Stamens  10,  all  free.     (-Sophoreae.) 

Pods  winged;  leaves  with  pellucid  glandular 

lines  and  dots. 
Pods  not  winged. 

A  large  tree;  pods  continuous. 
A  shrub;  pods  constricted  between  the 
seeds. 
Stamens  10,  monad elphous;  pod  2-valved,  not  ar- 
ticulate; erect  herbs  or  shrubs,  with  simple  or 
digitately  trifoliolate  leaves.     (Gemsteae.) 
Tube  of  the  stamens  slit  along  the  top;  style 
abruptly  bent  near  the  base. 
Stamens  10,  monadelphous  or  diadelphous;  pod 
2-valved,  not  articulated;  ertct,  rarely  climb- 
ing herbs,  shrubs,  or  trees  with  imparipinnate 
leaves.     (Galegeae.) 

Anthers  with  glandular,  apiculate  or  penicil- 
late-pilose  connective;  plants  with  malpi- 
ghiaceous  hairs,  i.  e.,  appressed  hairs  at- 
tached by  the  middle.     (Indiooferinae.) 


16.  Hymenaea  (p.  152). 

17.  Tamarindus  (p.  152). 

18.  Bauhinia  (p.  153). 


19.  Castia  (p.  155). 


20.  Krameria  (p.  163). 


21.  Parkinsonia  (p.  163). 

23.  Poinciana  (p.  165). 

22.  Ilaeuiaioxylum  (p.  164). 

24.  Caesalpinia  (p.  165). 
Papilionatae. 

25.  Myrospermum  (p.  168). 

26.  Orvwsia  (p.  168). 

27.  Sophora  (p.  169). 

28.  Crotalaria  (p.  170). 


20.  Jndigofera  (p.  172). 
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Connective  not  appendiculate;  plants  very 

rarely  clothed  with  malpighiaceous  hairs. 

Seeds  usually  1  or  2,  rarely  3  or  4;  pod 

small,  1-eeeded,  indehiscent;  herbs  or 

shrubs  with  glandular  dots.     (Psora- 

UINAE.) 

Seeds  usually  several  or  more,  rarely 
with  glandular  hairs,  very  rarely  with 
glandular  dots. 

Inflorescence  or  racemes  usually  ter- 
minal, or  terminal  and  axillary. 
(Tephrosiinae.) 
Style    not    bearded    (rarely    a 
small    tuft   of   hairs   on    the 
stigma  in  Tephnwia);  petals 
with  short  claws. 
Style  bearded  longitudinally  in- 
side; petals   with   very   long 
claws;  calyx  long-tubuliform. 
Inflorescence  always  axillary;  stipe 
of  the  ovary  without  a  discus  at 
the  base.     (Robiniineae.) 
Pod  not  septate  within. 

Leaflets  without  stipels; 
stigma  terminal;  stipules 
small  setaceous. 

Leaves  imparipinnate. 
Leaves  paripinnate. 
Leaflets  with  small  stipels; 
stigma  below  the  some- 
what hooked  apex  of  the 
style;  stipules  stiff,  some- 
times spinous. 
Pod  with  transverse  partitions 
between  the  seeds. 
Style  long-bearded  on  the 

inner  side. 
Style  glabrous. 
Stamens  10,  monadelphous  or  diadelphous;  pod 
articulated;  usually  erect  herbs  or  shrubs,  with 
imparipinnate  leaves.     (Hedysareae.) 
Upper  stamen  free  toward  the  middle  or  con- 
nate with  the  others  from  the  base;  leaflets 
stipellate.     (DESMODnxAE.) 

Pod  compressed,  straight;  calyx  herba- 
ceous. 
Pod  terete,  straight;  calyx  glumaceous. 
Stamens  all  united  in  a  sheath  more  or  lens 
split  on  both  the  upper  and  the  lower  edges 
dividing  the  stamens  into  two  bundles; 
flowers  in  axillary,   usually  few-flowered 
racemes,  more  rarely  fascicled  in  the  axils 
of  the  leaves;  leaves  pinnate;  leaflets  nu- 


30.  DaUa  (p.  173). 


31.  Tephrosia  (p.  174). 

32.  Barbieria  (p.  175). 


33.  Gliriddia  (p.  176). 
35.  Sabinea  (p.  177). 


34.   Corymlla  (p.  177). 


36.  Cracca  (p.  178).     • 

37.  Sesbania  (p.  179). 


43.  Desmodium  (p.  185). 
-14.   Alysicarpus  (p.  191). 
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merous,  more  rarely  1  to  3,  without  stipels. 
(Aeschynomeninae.  ) 
Stamen  sheath  split  on  the  upper  edge  or 

entire. 
Stamen  sheath  split  on  the  under  edge 
and  soon  after  florescence  also  more  or 
less  on  the  upper  edge. 
Stamens  all  connate  in  a  closed  tube,  the  an- 
thers alternately  longer  and  fixed  near  the 
base  and  shorter  and  versatile;  flowers  in 
terminal  or  axillary  spikes  or  heads,  rarely 
somewhat  racemose;  leaves  pinnate,  usu- 
ally with  few  leaflets,  not  stipellate.  (Sty- 

LOSANTHINAE.) 

Calyx  with  an  elongated  filiform  tube; 
leaves  pinnate. 
Pod   small,    distinctly   articiilated, 
hooked  at  the  end,  ripening  in  the 
air;  leaves  pinnate  with  only  3 
leaflets;  flowers  small,  terminal  or 
axillary,    in    dense    hispidulous 
spikes. 
Pod    large,    not    articulated,     not 
hooked  at  the  end,  ripening  in  the 
soil;  leaves  pinnate,  usually  with 
4,  seldom  with  3  leaflets;  flowers 
rather  large,  solitary,  axillary  with 
long  pedicels. 
Calyx  tube  not  elongated;  leaves  digi- 
tate, with  2  or  4  leaflets. 
Stamens  10,  monadelphous  or  diadelphous;  pod 
indehiscent;  erect  or  sc'andent  shrubs  or  trees, 
with  imparipinnate  leaves  and  entire  leaflets. 
(Dalbergieae.) 
Pod  membranous,  papyraceous,  or  coriaceous 
to  ligneous,  often  compressed  and  winged, 
in  any  case  not  drupaceous. 
Leaflets  alternate,  rarely  reduced  to  1. 
(Pterocarpinae.) 
Anthers  small,  terminal,  erect,  the 
cells  dehiscing  by  a  small  apical 
slit;  pod  suborbicular. 
Anthers  dorsifixed,  opening  longitu- 
dinally. 
Calyx  blunt  at  the  base,  brac- 
teoles  usually  somewhat  or- 
bicular; standard   silky  out- 
side; pod  thickly  coriaceous. 
Calyx   turbinate  at   the   base; 
bracteoles  small,  deciduous; 
standard    glabrous;  pod    pa- 
pyraceous   or    thinly    coria- 
ceous, more  or  less  incrassated 
in  the  center. 


38.  Pidetia  (p.  180). 


39.  Aesckynomene  (p.  181). 


40.  StylosarUhes  (p.  183). 


41.  Arachis  (p.  184). 

42.  Zomia  (p.  185). 


45.  Dalbergia  (p.  102). 


46.  Drepanocarjnu  (p.  193). 


47.  Pterocarpus  (p.  194). 
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Leaflets  opposite,  very  rarely  alternate, 
rarely  reduced  to  1.     (Lonchocarp- 

INAE.) 

Pod  not  winged. 
Pod  with  4  wings. 
Pod  drupaceous.     (Geoppraeinae.) 
Stamens  10,  usually  diadelphous;  pod  2-valved; 

leaves  ending  in  a  tendril.     (Vicieae.) 
Stamens  10,  diadelphous  or  monad elphous;  pod 
2-valved,     not    articulate;    scandent    (rarely 
erect)  shrubs  or  herbs,  with  usually  pinnately 
trifoliolate  leaves,  often  stipellate.     (Phase- 
oleae.) 
Upper  stamen  free  or  more  or  less  united 
with    the    others;  style    glabrous    above, 
rarely  pilose  below,  very  rarely  bearded' 
longitudinally    on    the    inner   side    (Cli- 
toria);  nodes  of  the  racemes  not  swollen. 
(Glycininae.) 
Style    bearded    longitudinally    on    the 

inner  side. 
Style  glabrous. 

Standard  spurred  over  the  claw  or 

at  least  with  a  tubercle. 
Standard  without  spur  or  tubercle. 
Upper  stamen  free  or  more  or  less  united; 
style  glabrous  or  pilose  below;  either  the 
standard  or  the  keel  very  large,  larger  than 
the  other  petals.     (Erythrininae.) 
Standard  the  largest  of  the  petals. 

Leaves  with  3  leaflets;  calyx  bila- 
biate    or     spathaceous,      rarely 
equally  5-toothed;  trees  or  erect 
shrubs. 
Leaves  with  1  leaflet;  calyx  with  4 
segments,  the  two  lateral  small  or 
indistinct;  twining  herbs. 
Keel  the  largest  of  the  petals. 
Style  glabrous  or  pilose  below;  upper  sta- 
men free;  nodes  of  the  racemes  swollen. 
(Galactiinae.) 
Calyx  segments  5,  the  upper  one  being 

2-toothed  or  bifid. 
Calyx  segments  4,  the  upper  one  con- 
sisting of  2  united. 
Style  glabrous  or  pilose  below;  upper  sta- 
men free  at  the  base,  above  more  or  less 
connate  with  the  others;  nodes  of  the  ra- 
cemes swollen.     (Diocleinae.) 
Calyx  with  4  subequal  segments. 
Calyx    bilabiate,    the   upper   lip    very 
large,  entire  or  bifid,  the  lower  lip 
very  small;  the  upper  suture  of  the 
pod  incrassated  or  2-winged. 


48.  Lonchocarpxis  (p.  194). 

49.  Pisddia  (p.  196). 

50.  Andira  (p.  196). 

51.  Abrus  (p.  197). 


52.  Clitoria  (p.  198). 


53.  Centrosema  (p.  199). 

54.  Teramnus  (p.  201). 


55.  Erythnna  (p.  202). 


56.  Rudolphia  (p.  203). 

57.  Mucuna  (p.  204). 


58.  Calopogonium  (p.  206). 

59.  Galactia  (p.  206). 

60.  Dioclea  (p.  209). 

61.  Canavalia  (p.  209). 

Digitized  by  LjOOQIC 


140 


CONTRIBUTIONS   FROM    THE    NATIONAL   HERBABIUM. 


Style  glabrous  or  pilose  below;  upper  sta- 
men  free;  leaves    gland-dotted.  (Cajan- 

INAE.)     • 

Seeds  4  to  many. 
Seeds  2,  very  rarely  3. 
Style  bearded  longitudinally  on  the  inner 
side  or  penicillate  at  the  apex.     (Phaseo- 

LINAE.) 

Keel  twisted  spirally. 
Keel  truncate  or  with  a  curved  beak, 
not  spirally  twisted. 
Stigma  subsessile,  oblique,  inflexed 
or  inserted  below  the  apex  of  the 
style. 

Stigma  very  oblique,  inflexed. 
Stigma  subsessile,  on  the  inner 
side   of   the   style   which    is 
dilated  at  the  apex. 
Stigma  terminal,  not  oblique. 


62.  Cajaniu  (p.  210). 

63.  Rhynchoiia  (p.  2il). 


64.  Phaseolus  (p.  213). 


65.   Vigna  (p.  216). 


66.  Pachyrkizu*  (p.  218). 

67.  Dolichos  (p.  219). 


DESCEIPTI0N8  OF  THE  GENEEA  AND  SPECIES. 

1.  INQA  Scop. 

Inga  Scop.  Introd.  298.  1777. 
Amosa  Neck.  Elem.  2:  459.  1790. 

Flowers  5  or  6-merous;  calyx  tubular  or  campanulate,  dentate  or  broadly  lobed; 
corolla  tubular  or  funnel-8hape<l,  the  petals  connate  to  the  middle  or  beyond  it; 
stamens  indefinite,  more  or  less  unittnl  and  forming  a  tube,  long-exserted ;  ovary 
sessile;  seeds  numerous;  legume  linear,  straight  or  somewhat  curved,  flat,  quadrangu- 
lar or  almost  terete,  coriaceous  or  somewhat  fleshy,  almost  always  with  thickened 
sutures,  sub-dehiscent,  pulpy  between  the  seeds  or  rarely  without  pulp. — Trees  or 
shrubs  with  pinnate  leavt's;  rachis  winged  between  the  leaflets  or  sometimes  not, 
almost  always  bearing  sessile  or  stipitate  glands;  flowers  often  very  large  and  tomen- 
tose,  in  umbels  or  globose  heads,  sometimes  in  oval  elongated  spikes,  solitary  or  in 
fascicles,  axillary  or  in  crowded  compound  racemes  on  the  ends  of  the  branches. 


KEY  TO   THE    SPECIES. 

Stem,  leaves,  and  flowers  nisty  bn)wn  tomentoso  or  pubescent; 

rachis  winged  between  the  leaflets.  1.  /.  vera. 

Stem,  leaves,  and  flowers  glabrous;  rachis  not  wingt»d  between  the 

leaflets.  2.  /.  laurina. 

1.  Inga  vera  Willd. 

(Urban,  263.)  a 

A  large  tree;  kmfleta  4  to  6-jugate,  oval  or  elliptical-oblong,  the  largest  17  cm.  long, 
7  cm.  wide,  sessile,  spikes  10  to  13  cm.  long;  flowers  4.5  to  5.5  cm.  long;  calyx  1  cm. 
long;  corolla  1.5  cm.  long;  stamens  white,  legume  al>out  20  cm.  long. 

In  woods  nt^r  Bayamon;  near  dwellings  on  Mount  Jimenez,  at  Sierra  de  Luquillo; 
near  Los  Mameyes;  between  Aguas  Buenas  and  Caguas,  along  roads;  on  Mount  Mesa, 
near  Mayaguez. — Jamaica,  Haiti,  Trinidad  (Grisebach),  Central  America,  Colombia. 


«  The  references  under  the  species  names  are  to  the  full  synonymy  given  by  Urban, 
Symbolae  Antillanae,  volume  4.     All  the  pages  cited,  262  to  312,  were  issued  in  1905. 
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Inga  vera  is  used  extensively  for  shade  in  coffee  plantations.  (Cook  and  Collins, 
p.  167.)  The  bark  of  the  tree  is  employed  as  an  astringent,  and  in  Guadaloupe  for 
tanning  and  dyeing;  the  sweet  pulp  is  often  eaten,  and  it  is  also  used  in  catarrhal 
maladies. 

Local  names,  guava^  guaba. 

2.  In^a  la\irixia  (Sw.)  Willd. 
(Urban,  262.) 

Tree  10  to  15  meters  high;  leaflets  2-jugate,  ovate  or  oval-oblong,  obtuse  or  obtuse- 
acuminate,  coriaceous,  glabrous,  the  largest  7  to  12  cm.  long;  spikes  axillary,  elon- 
gated; flowers  white;  calyx  1.5  mm.  long;  corolla  5  to  6  mm.  long;  legimie  oblique  at 
the  base,  7.5  to  10  cm.  long,  2.5  cm.  wide. 

In  woods  near  Bayamon;  near  Juncoe  on  Mount  Groyo;  Sierra  de  Yabucoa  on  Mount 
Cerro  Gordo;  near  Maunabo,  on  Mount  Mala  Pasqua  in  the  town  of  Utuado;  near  Cabo 
Rojo;  near  Mayaguez. — Haiti,  St.  Thomas,  St.  Croix  (Eggers),  St.  John  (Eggers),  St. 
Kitts,  Antigua,  Guadeloupe,  Dominica,  Martinique,  St.  Lucia  (Bentham),  St.  Vincent, 
Barbados,  Grenada,  Trinidad  (Bentham). 

According  to  Cook  and  Collins  (p.  167)  this  species  is  second  in  importance  only  to 
Inga  vera  as  a  shade  tree  for  coffee. 

Local  name,  guama. 

2.  PITHEGOLOBinM  Mart. 

PithecoloMum  Mart.  Flora  202;  Beibl.  114.  1837. 

Spiroloba  Rap.   Sylva  Tellur.  llD.  1838. 

Cathormion  Hassk.  Retzia  1:  231.  1855. 
Flowers  5-merous,  seldom  6-merous,  hermaphrodite,  rarely  polygamous;  calyx 
campanulate  or  tubular,  short-dentate;  corolla  tubular  or  funnel-shaped,  petals  con- 
nate beyond  the  middle;  stamens  indefinite,  often  connate;  ovary  sessile  or  stipitate, 
ovules  numerous;  legume  compressed,  circinate,  curved,  or  almost  straight,  coriace- 
ous or  somewhat  fleshy,  two-valved,  the  valves  after  the  dehiscence  often  twisted, 
oftener  indehiscent  or  in  some  species  separating  into  1-seeded  segments;  seeds  flat, 
ovate  or  circular,  often  imbedded  in  a  fleshy  pulp;  funiculus  filiform  or  forming  an  aril. — 
Trees  and  shrubs,  the  majority  of  which  are  unarmed,  although  many  have  thorny 
stipules;  leaves  bipinnate;  flowers  red  or  white;  inflorescence  capitate  or  spicate, 
axillary  (or  sometimes  corymbose,  racemose,  or  panicled  at  the  extremities). 

KEY  TO  THE    SPECIES. 

Leaflets  glabrous  beneath. 

Pinnae  2  to  5-jugate,  leaflets  2  to  8-jugate.  1.  P.  saman. 

Pinnae  8  to  12-jugate,  leaflets  20  to  30-jugate.  2.  P.  arhoreum. 

Leaflets  pubescent  beneath.  3.  P.  unguis-cati. 

1.  Pithecolobium  saman  (Jacq.)  Benth 
(Urban,  264.) 

A  large  tree;  leaflets  oblique,  ovate-oblong  or  suborbiculate,  2  to  5  cm.  long,  1.5  to 
2.5  cm.  wide;  flowers  rose-colored,  in  a  globose  head;  calyx  8  mm.  long;  corolla  1.5 
cm.  long;  legume  18  to  20  cm.  long,  1.25  to  2.50  cm.  wide. 

Doubtfully  indigenous.  Near  Bayamon  at  Catafio;  near  Manati  on  the  way  to 
Arecibo.  Cuba,  Jamaica  (introduced,  Bentham),  St.  Thomas  (introduced,  Eggers), 
St.  Croix  (do.),  Guadeloupe  (cultivated),  Martinique  (cultivated),  St.  Lucia  (Grise- 
bach),  Trinidad  (Hart).     Native  country,  Central  and  South  America. 
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Flowers  and  fruit,  March  to  May.  The  pods  are  much  eaten  by  cattle.  According 
to  Hart  (cited  in  Cook  and  Collins,  p.  221)  "the  tree  gives  a  fine  shade  for '  Guinea  grass' 
pastures  and  it  is  also  an  excellent  one  for  planting  in  ordinary '  low-bite  *  pastures,  both 
for  the  benefit  of  herbage  and  also  as  a  shade  for  the  cattle/* 

Local  name,  saman. 

2.  Fithecolobiuxn  arboreuxn  (L.)  Urb. 

(Urban,  264.) 

Forest  tree  15  to  20  meters  high,  unarmed ;  leaflets  oblique,  falcate-oblong,  somewhat 
obtuse,  shining,  dark  green,  10  to  12  mm.  long,  3  mm.  wide;  flowers  whitish  green  in 
globose  heads;  calyx  2.5  mm.  long;  corolla  6.6  mm.  long;  legume  red,  7  to  8  cm.  long, 
7  mm.  wide;  seeds  black. 

In  woods  near  Bayamon;  near  Cayey  at  Las  Cruces;  near  Utuado,  in  rocky  districts 
at  Los  Angeles;  near  Mayaguez;  near  Quebradillas.— Cuba,  Jamaica,  Haiti,  Mexico, 
Central  America. 

Local  names,  cqjohay  cojdbana. 

3.  Fithecolobiuxn  unguis-cati  (L.)  Benth. 
(Urban,  263.) 

Tree  3  to  5  meters  high,  armed ;  leaflets  obovate,  orbicular  or  broadly  oblong,  strongly 
oblique,  obtuse,  4  to  5  cm.  long,  1  to  3  cm.  broad;  flowere  whitish,  in  elongated  heads; 
calyx  1  to  2  mm.  long;  corolla  6  to  7  mm.  long;  legume  10  to  12  cm.  long,  7  mm.  wide. 

On  the  coast  near  Fajardo;  near  Ponce  at  Tallaboa  in  thickets;  near  Guanica  on 
declivities  at  Punta  de  la  Meseta;  near  Salinas  de  Cabo  Rojo  in  woods  on  the  coast.— 
South  Florida  (Chapman)  and  Keys,  Bahama,  Cuba  (A.  Richard),  Jamaica,  Haiti,  St 
Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Bartholomew  (Stockholm  Herbarium),  Bar- 
buda, St.  Kitts,  Antigua  (Grisebach),  Guadaloupe,  Les  Saintes  (Duss),  Marie  Galante 
(do.),  Dominica,  Martinique,  St.  Lucia  (Grisebach),  St.  Vincent  (do.),  Bequia,  Mus- 
tique  (Kew  Bull.  no.  81,  p.  250),  Union  (do.),  Barbadoes,  Grenada,  Trinidad,  Vene- 
zuela, New  Grenada. 

The  bark  of  P.  ungms-cati  is  a  much-valued  medicament,  and  it  is  this  tree  that 
furnishes  the  siliciferous  wood  of  the  Antilles. 

Local  names,  ufia  de  gato^  rolon^  black  head;  near  Guayanilla  called  '^escambirm 

Colorado^*  (Cook  and  Collins). 

* 

8.  AliBIZZIA  Duraz. 

Albizzia  Duraz.  Mag.  Tosc.  8*:  11.  1772. 

Flowers  usually  5-merous,  hermaphrodite  or  more  rarely  polygamous;  calyx  tubular 
or  campanulate,  toothed  or  shortly  lobed;  corolla  funnel-formed;  petals  united  one- 
half  their  length  or  more;  stamens  indefinite,  united  at  the  base  only  or  in  a  long- 
exserted  sheath;  legume  broadly  linear,  straight,  fiat,  thin,  indehiscent,  or  dehiscent 
with  2  inelastic  valves  not  contorted  after  dehiscence,  continuous,  without  pulp. — 
Trees  or  shrubs  unarmed ;  leaves  bipinnate,  leaflets  small  and  numerous  or  few  and 
large;  flowers  white,  rose,  rarely  purple,  in  globose  heads  or  cylindrical  spikes,  axillary 
or  racemose  toward  the  extremities. 

1.  Albizzia  lebbek  (L.)  Benth.<> 

(Urban,  264.) 

Tree,  unarmed;  pinnae  2  to  4-jugate;  leaflets,  5  to  9-jugate,  oval-oblong  or  oblong, 
3  to  4  cm.  long,  1  to  1.5  cm.  wide,  unequal  sided,  very  obtuse,  the  petiole  bearing  an 

a  For  illustration  see  Cook  and  Collins,  pi.  15^  facing  p.  70, 
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oval  gland  above  its  base;  flowers  white,  pedicellate,  in  long-peduncled  cluitero; 
calyx  6  mm.  long;  corolla  9  mm.  long;  legume  flat-compressed,  indehiscent  or  the 
valves  tardily  separated,  glabrous  18  to  36  cm.  long,  2.5  to  3.5  cm.  wide. 

Seemingly  spontaneous  and  cultivated  near  Bayamon;  near  Catafio;  near  Yabucoa 
on  the  coast;  near  Coamo  along  roads  toward  Bafios;  near  Mayaguez  at  Algarrobo. — 
Bahama,  Cuba  (Grisebach),  Jamaica,  Haiti,  St.  Thomas,  St.  Croix,  St.  Martin  (Stock- 
holm herbarium),  Antigua  (Grisebach),  Guadeloupe,  Martinique,  St.  Vincent,  Bequia 
(Kew  Bull.  no.  81,  p.  250),  Trinidad,  Curasao.  Native  country,  southern  and  eastern 
Asia,  tropical  Africa. 

Albizzia  lebbeh  is  an  ornamental  tree  that  is  exceedingly  good  for  avenues.  Its  roots 
do  not  penetrate  very  deep.  It  grows  rapidly,  flourishes  in  almost  any  soil,  and  may 
be  propagated  by  cuttings.  The  wood  seasons,  works,  and  polishes  well  and  is  fairly 
durable,  while  the  bark  is  used  as  a  tan  bark.  From  this  tree  is  procured  a  gum  that 
is  said  not  to  be  soluble  in  water,  but  to  merely  form  a  jelly;  it  resembles  gum  arabic. 

Local  names,  amor  platonico,  flamhoydn.  The  last  name  is  used  for  Albizzia  lebbekj 
as  well  as  for  Painciana  regia^  according  to  Urban. 

4.  GALIilAKDBA  Benth. 

Anneslia  Salisb.  Parad.  Lond.  pi.  64.  1807. 

Annesleya  G.  Don,  Hist.  Dichl.  PI.  2:  396.  1832,  as  section. 

Calliandra  Benth.  Hook.  Journ.  Bot.  2:  137,  138.  1840. 

Flowers  5  or  6-merDU8,  polygamous;  calyx  campanulate,  toothed,  rarely  deeply 
divided;  corolla  campanulate  or  funnel-form,  segments  united  to  the  middle; 
stamens  indefinite,  connate  at  the  base  or  beyond  it,  much  exserted,  glandular-hairy, 
the  anthers  rarely  glabrous;  l^ume  linear,  straight  or  somewhat  curved,  narrowed  «t 
the  base,  flat,  continuous,  the  sutural  margins  prominent,  seldom  terete,  2-valved,  the 
valves  separating  elastically  from  apex  to  base. — Shrubs  or  small  trees,  usually  armed; 
stipules  membranaceous  or  foliaceous,  persistent,  sometimes  transformed  into  thorns; 
leaves  bipinnate;  flowers  showy,  red  or  white,  often  with  very  long  stamens,  solitary 
or  axillary. 

KEY  TO  THE   SPECIES. 

Shrub,  unarmed;  pinnae  2  to  4-jugate;  leaflets  10  to  25-jugate; 
calyx  deeply  toothed,  ciliate  on  the  margin;  petals  united 
only  a  little  above  the  base,  outside  glabrous.  1.  C.  portoricensis. 

Shrub,  armed;  pinnae  1-jugate;  leaflets  4  to  9-jugate,  rarely  13- 
jugate;  calyx  shortly  toothed,  glabrous;  corolla  united  two- 
thirds  or  three-fourths  of  its  length,  outside  densely  sericeous- 
pilose.  2.  C.haematostoma. 
1.  Galliandra  portoricensis  (Jacq.)  Benth. 

(Urban,  265.) 

Shrub  1  to  4  meters  high  or  tree  8  meters  high,  unarmed;  leaflets  linear  or  linear- 
oblong,  5  to  12  mm.  long,  glabrous;  peduncle  very  slender;  flowers  white;  calyx  2.5 
mm.  long;  corolla  10  mm.  long;  legume  linear,  straight,  7  to  12  cm.  long,  8  mm.  wide, 
chartaceous,  glabrous. 

In  woods  and  copses  near  Bayamon;  near  Fajardo  on  Mount  Mula;  near  Juncos  on 
calcareous  mountains  toward  Florida,  near  Humacao;  near  Maunabo  on  Mount  Mala 
Pasqua;  near  Cayey  on  the  upper  and  lower  Maton  River  and  at  Planaje  and  on  Mount 
Cedro;  near  Coamo  at  Farajones,  near  Pefiuelas  on  calcareous  mountains  near  Tallaboa- 
Poniente;  near  Guanica  at  El  Maniel;  in  moist  land  on  the  edge  of  the  forest  between 
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Barina  and  La  Boca,  and  in  the  coast  districts  near  Laguna;  near  Laree  oa  declivities 
at  Barrio  Piletas;  near  Quebradillas;  between  Isabela  and  Quebradillas;  near  Toa 
Baja.— Bahama  (Hitchcock),  Cuba  (Grisebach),  Jamaica,  Haiti,  Vieques  (Eggers), 
St.  John,  Grenada.     Tropical  continental  America,  tropical  western  Africa. 

This  shrub  yields  a  ginn,  copaltic,  that  is  used  as  a  medicament  in  the  West  Indies. 

Local  namt*8,  cojobillo,  rnorir  vivir  cimarron,  zarza  boba  (Urban);  (icacia  puertoriqueha 
(Cook  and  Collins). 

2.  O&lliandra  haexnatostoma  (Bertero)  Benth. 
(Urban,  265.) 

Shrub,  armed;  2  to  3  meters  high;  leaflets  oblong,  obtuse,  3  to  7  mm.  long,  glabrous, 
Bubciliate;  peduncle  very  short;  stipulw  spiny  or  with  spines  at  their  base;  corolla 
5  mm.  long;  stamens  red;  anthers  white;  legume  8  to  10  cm.  long,  linear,  villous- 
pubes*  ent,  coriaceous. 

Near  Guayanilla,  on  calcareous  rocks  of  the  coast  at  Pefion,  rare. — Bahama  (Ben- 
tham),  Cuba  (Bentham),  Jamaica,  Haiti,  St.  Thomas  in  Flaghill,  not  often  found,  with 
flowers  in  October  (Eggers). 

5.  AOAOIA  Willd. 

Sassa  uruce;  J.  F.  Gmelin,  Syst.  2:  1038.  1791. 
Acacia  Willd.  Sp.  PI.  4:  1049.  1806. 
Phyllodoce  Link,  Handb.  2:  132.  1831. 

Flowers  hermaphrodite  or  ixilygaiuous;  calyx  campanulate,  toothed  or  lobed,  the 
sepals  seldom  distinct  or  wanting;  petals  free  or  united,  more  or  less  connate,  rarely 
united  with  the  stamens,  rarely  wanting:  stamens  numerous,  free  or  slightly  and 
irregularly  consolidated  at  the  ba^^e;  ovary  sessile  or  stipitate,  1  to  many-seeded; 
legume  oval,  linear  or  oblong,  straight,  curved  or  twisted,  flat,  convex  or  terete,  mem- 
branous, coriactHJUs  or  woody,  2-valved  or  indehiscent,  continuous  or  septate  withiD, 
rarely  with  pulp,  very  seldom  separating  into  segments;  seeds  usually  oval,  compressed, 
often  with  an  aril. 

Trees,  rarely  herbs,  unarmed  or  with  prickles  or  thorns;  leaves  bipinnate,  with 
multijugate  leaflets,  or  reduced  to  a  phyllodium;  stem  glands  more*  or  less  conspicuous; 
stipules  small  or  wanting,  membranous,  rarely  transformed  into  a  curved  thorn; 
flower-heads  pedunculate,  yellow,  rarely  white,  1  or  2-fasciculate  in  the  axils  of  the 
leaves,  or  racemose  at  the  extremities. 

KEY    TO    THE    SPECIES. 

Armed. 

Ligneous  plant,  sometimes  scandent;  stem,  branches,  and  pe- 
duncle armed  with  small  recurved  prickles;  pinnae  6  to  12- 
jugate;  leaflets  15  to  40-jugate;  lejyume  stipitate,  10  to  20  cm. 
long,  1  to  1.5  cm.  wide,  glabrous  or  glauco-tomentose,  thin.     1.  A.  riparia. 

Small  tree  or  shrub;  stipular  spines  slender,  straight;  pinnae 
2  to  8;  leaflets  10  to  25-jugate;  legume  sessile,  turgid,  cylin- 
drical or  subfusiform,  straight  or  curved,  glabrous,  5  to  7  cm. 
long,  9  mm.  wide.  2.  A./amuiana. 

Unarmed . 

Tree;  flowers  spicate;  pinnae  4  to  6-jugate;  leaflets  10  to  16- 
jugale,  ovate-elliptic  or  broadly  oblong,  oblique,  obtuse,  at 
length  coriaceous,  1  cm.  long,  5  mm.  wide.  3.  A.  nudifiora. 
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1.  Acacia  riparia  H.  B.  K. 

(Urban,  266.) 

Shrub  2  to  8  meters  high  or  tree  15  meters  high;  leaflets  oblong,  linear,  5  mm.  long, 
1  mm.  wide;  flowers  white;  coroUa  2.2  to  3.3  mm.  long. 

Near  Bayamon,  in  thickets;  near  Juncoe,  on  Mount  Florida;  near  Maimabo,  on 
Punta  de  la  Tima  and  near  Punta  Mala  Pasqua;  near  Cayey  on  Morillos  Brook;  near 
Coamo,  in  thickets  on  the  Yuey  River  toward  Salinas;  near  Guanica,  in  thickets  on  the 
coast  around  the  lagoon;  near  Cabo  Rojo,  on  hills  toward  Guanajibo;  near  Mayaguez, 
on  the  slopes  of  Mount  Mesa;  near  Maricao,  on  Mount  Alegrillo;  near  Afiasco;  near 
Rincon,  on  the  mountains  at  Calvache;  near  Aguadilla  in  thickets. — Jamaica  (Grise- 
bach),  Haiti  (Lamarck  Herbarium),  St.  Thomas,  St.  Croix  (West),  St.  Martin  (Stock- 
holm Herbarium),  St.  Bartholomew  (do.),  Antigua  (Grisebach),  Guadeloupe,  Marti- 
nique, St.  Vincent,  Grenada,  Trinidad,  tropical  South  America. 

Local  name,  zarza, 

2.  Acacia  famesiana  (L.)  Willd. 

(Urban,  265.) 

A  large  shrub;  leaflets  linear,  6  mm.  long,  1  mm.  wide. 

Near  Bayamon,  in  gardens;  near  Coamo,  about  Los  Bafkis;  near  Guanica  on  Mount 
Puerco;  near  Cabo  Rojo,  at  Ssdinas  in  forests  on  the  seashore  and  at  Puerto  Real;  near 
Afiasco,  on  Tula  range. — Bahama,  Cuba,  Jamaica  (Grisebach),  Haiti,  St.  Thomas,  St. 
Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew  (Stock- 
holm Herbarium),  Antigua  (Grisebach),  Guadeloupe,  Dominica,  Martinique,  St. 
Lucia  (Grisebach),  St.  Vincent,  Barbados,  Grenada,  Tobago,  warmer  regions  of  the 
earth. 

So  generally  cultivated  for  the  perfim:ie  of  its  flowers  and  so  frequently  established 
as  an  escape  from  cultivation,  that  it  is  difficult  to  determine  where  it  is  really  indige- 
nous. It  appears,  however,  to  be  so  in  western  America,  from  northern  Chile  to  Texas, 
not,  perhaps,  in  Brazil  nor  Guiana. 

Abundant  in  tropical  and  subtropical  northern  central  Australia,  and  in  the  interior 
of  northeastern  Australia,  and  perhaps  also  really  indigenous  in  south  tropical  Africa, 
but  introduced  only  in  East  India,  northern  tropical  Africa,  and  the  Mediterranean 
region. 

The  roots  and  pods  of  this  plant  have  an  alliaceous  odor  and  in  the  Antilles  are  used 
for  tanning,  dyeing  black,  and  in  baths.  The  fragrant  flowers  (in  trade  falsely  known 
as  cassia  flowers — cassie  of  the  French)  are  much  used  in  the  making  of  perfumery.  A 
gum  exudes  from  the  stem  in  considerable  quantities.  It  is  considered  superior  to 
gum  arable  in  the  arts  and  in  medicine.  The  wood  is  white,  close-grained,  hard,  and 
tough. 

Local  name,  arcrnio. 

3.  Acacia  nudiflora  Willd. 

(Urban,  266.) 

Tree  8  to  15  meters  high;  flowers  white  or  yellow- white,  later  becoming  brown; 
legume  shortly  stipitate,  straight  or  a  little  curved,  flat,  10  cm.  long,  1.3  to  1.9  cm. 
wide,  the  valves  coriaceous. 

Near  Fajardo,  on  the  mountains  toward  Ceiba  and  in  clayey  soil  of  the  seashore; 
near  Naguabo,  in  forests  on  the  coast  at  Candelero;  nearYabucoa,  in  thickets  on  the 
coast  at  Puerto  de  la  Vaca.— Haiti  (Grisebach),  St.  Thomas,  St.  John  (Bentham), 
Antigua  (Grisebach),  Gaudeloupe,  Dominica,  Martinique. 

Local  names,  cojoha^  cojdbana^  tamarindo  dmarron  (Urban);  acacia  nudosa  (Cook  & 
Collins). 
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6.  LEUCAENA  Bonth. 

Leucaena  Benth.  H(X)k.  Joum.  Bot.  4:  416.  1842. 

Flowers  5-men)U8,  sessile,  usually  honnaphnxlite;  calyx  tubular-campanulato, 
dentate;  c()n)lla  free;  stamens  10,  exserted;  ovary  stipitate,  multiovulate;  style  fili- 
form; legume  stipitate,  broadly  linear,  flat,  coriaceous,  2-valved,  the  valves  continu- 
ous; seeds  flat,  ovate,  transverse. — Trees  or  shrubs,  unarmed;  leav(*s  bipinnate,  the 
rachis  with  or  without  glands;  the  leaflets  small,  multijugate,  or  large  and  pauciju- 
gate;  stipules  minute;  flower-ht^ads  white,  axillary,  fascicled,  or  racemose  at  the 
extremities. 

1.  Leucaena  g^lauca  (L.)  Benth. 

(Urban,  266.) 

Tree  10  to  20  meters  high,  rarely  a  shrub,  unarmed;  pinnae  4  to  8-jugate;  leaflets 
10  to  20-jugate,  oblong-linear,  pointed,  oblique  at  the  base,  11  to  16  mm.  long,  4  nun. 
wide;  flowers  minute,  white;  legume  glabrous,  10  to  15  cm.  long;  seeds  compressed, 
transverse*  to  the  valves. 

Near  Bayaraon,  in  mountain  forests  and  thickets;  near  Comerio,  in  thickets;  near 
Coamo,  in  the  valley  of  Quebrada,  Morena  brook;  near  Guanica,  in  the  forest  of 
Mount  El  Maniel;  near  Mayaguez. — Bermuda,  Bahama,  Cuba,  Jamaica,  Cayman 
(Hitchcock),  Haiti,  St.  Thomas.  St.  Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm 
Herbarium),  St.  Kitts,  Antigua  (Grisebach),  Guadeloupe,  Dominica,  Martinique, 
St.  Vincent,  Bequia  (Kew  Bull.  no.  81,  p.  250),  Mustique  (do.),  Barbados,  Grenada, 
Tobago,  Trinidad,  Curacao.  In  the  warmer  regions  of  both  hemispheres,  but  proba- 
bly indigenous  only  in  tropical  America. 

The  firm  wood  of  Leucaena  glauca  is  used  for  making  t(K)ls,  and  the  young  fruit 
and  the  ripe  seeds  are  eaten  raw  with  rice.  By  some  authors  given  as  a  tree  (Urban), 
by  others  as  a  shrub  (Stahl,  cited  by  Cook  and  Collins,  p.  175). 

Local  names,  acacia  pdlida  (Urban);  hediandUla  (Cook  and  Collins). 

7.  SCHRANKIA  Willd. 

iScAranHa  WiLLD.  Sp.  PL  4:  1041.  1806,  not  Medic.  1792. 
Leptoglottis  DC.  Mem.  Legum.  451.  1825. 
Schratuhia  Bexth.  H('x)k.  Journ.  Bot.  4:  413.  1842. 
Morongia  Britton,  Mem.  Torr.  Club  5:  191.  May,  1894. 

Flowers  5  or  4-merous,  pedicellate,  hermaphrodite  or  polygamous;  calyx  minute: 
corolla  funnel-form,  the  segments  connate  to  the  middle;  stamens  twice  as  many  as 
the  petals,  free  or  cohering  at  the  base,  exserted;  ovary  subsi^ssile,  multiovulate: 
style  filiform;  legume  linear,  subquacirangular,  aculeate  throughout  with  spreading 
prickles,  the  valves  separating  from  the  persistent  sutural  replum;  seeds  oblong, 
quadrangular. — Herl)s  or  undershrubs,  armed  with  short,  recurved  jprickles;  leaves 
bipinnate;  flower-heads  glolxjse,  white  or  purple,  axillary,  solitary  or  fascicled,  the 
stamens  in  the  male  flowers  often  flatly  compresvsed. 

1.  Schrankia  portoricensis  Urb.a 

(Urban,  267.) 

Shrub,  climbing;  branches  glabrous  or  at  h^af  insertions  slightly  hairy;  leaves  7  to 
12  cm.  long  with  petioles  3  to  4  cm.  long;  pinnae  4  to  7-jygate;  leaflets  15  to  20-jugate, 
linear,  obtuse  or  somewhat  acute,  3  to  6  mm.  long,  the  veins  inconspicuous,  gla- 
brous; flower  heads  axillary,  solitary,  <>  to  8  mm.  in  diameter,  light  yellow;  calyx 

o  Cook  and  Collins,  p.  194,  as  Morongia  distachya. 
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minute,  f  as  long  as  the  corolla,  cupulate,  Hlightly  divided,  with  6  to  8  substipitate 
glands  on  the  margin;  ron)lla  3  mm.  long:  U»gume  siilwessile,  4  to  5  mm.  in  diameter, 
1.5  to  4  cm.  long,  aculeate;  seeds  subrect angular,  4.5  to  5  mm.  long,  2.5  mm.  wide, 
black. 

Near  Coamo,  in  the  mountain  forests  of  San  Ildefonso  and  on  shady  slopes  in  El 
Tendal  Valley.     Indigenous. 

Local  name,  cmmecillo. 

8.  MIMOSA  L. 

Mimosa  L.  Sp.  PI.  1:  516.  1753. 
LomopUs  Raf.  Sylva  Tellur.  118.  1838. 

Flowers  4  or  5,  rarely  3  to  6-merous,  hermaphrodite  or  polygamous;  calyx  usually 
small,  sometimes  wanting  or  palcaeform,  often  laciniate  or  fimbriate,  rarely  campan- 
ulate  and  short -toot  bed;  cim)lla  campanulate  or  funnelform;  stamens  (as  many  as 
or)  twice  as  many  as  the  p(»tals,  free,  exserted;  ovary  sessile  or  sul)stipitate,  2  to 
many-seeded;  style  filamentos*';  h^ume  oblong  or  linear,  compress<»d,  rarely  incras- 
sated,  membranous  or  coriaceous,  valves  separating  entire  or  in  transverse  segments 
from  the  persistent  sutural  replura;  seeds  ovate  or  oblong,  flat. — Decumbent  or  erect 
herl)s,  scandent  undershrubs,  or  trees,  unarmed  or  acul(»ate;  leaves  bipinnate,  rarely 
wanting  or  reduced  to  a  leaflike  stem;  petiolar  glands  present;  flowers  small,  in  glo- 
bose heads  or  cylindrical  spikes,  axillary  or  racemosi*  toward  the  extremities,  soli- 
tary or  fascicled. 

KEY   TO   THE    SPECIES. 

Pinnae  2-jugate.  rarely  1-jugate;  leaflets  15  to  25-jugate;  petiole  and 
peduncle  unarmed;  legume  1.5  to  2  cm.  long,  4  mm.  wide,  covered 
with  recurved  bristh^^.  1.   M.  pudica. 

Pinnae*  3  to  5-jugate:  leaflets  3-jugate;  petiole  and  peduncle  armed; 
legume  5  to  5.5  cm.  long,  2  cm.  wide,  with  large  recurved  prickles 
on  the  margins.  2.  M.  ceratonia, 

1.  Mimosa  pudica  L. 

(Urlmn,  267.) 

Undershrub  or  an  herb,  often  scandent,  armed  with  infrastipular  and  scattered 
prickles;  leaflets  oblong-lim^ar,  pointed,  ciliate  with  adpressed  bristh^s,  glabrescent, 
10  to  11  mm.  long,  2  mm.  wide,  membranous;  flower-heads  oval. 

Near  Bayamon;  near  Maricao,  along  roads;  near  Mayaguez,  around  the  fortress. — 
Cuba,  Jamaica,  Haiti,  St.  Thomas,  St.  ('n)ix,  St.  Kitts  ((iriscbach),  Antigua  (do.), 
Guadeloupe,  Martinique,  St.  Lu<ia  (Grisebach),  St.  Vincent,  Grenada,  Tobago, 
Trinidad.     Continental  tropical  America,  tropical  Asia,  probably  introduced. 

A  common  weed  in  most  parts  of  tlie  region,  naturaliztnl  also  in  many  parts  of  trf)pical 
Africa. 

A  medicament  is  made  fn)m  the  nK)ts,  leaves,  and  seeds  nC Mimosa  pudica  that  is 
used  by  the  country'  people. 

Local  names,  moriinvi,  morir-vivir,  sensitiia.     Sensitive  plant. 

2.  Mimosa  ceratonia  L. 

(Urban,  267.) 

Shrub  4  meters  high,  decumbent  or  ascending;  branches  and  petioles  armed  with 
small  recurved  prickles;  leaflets  obovate  or  orbiculate,  1.5  to  2.5  cm.  long,  membran- 
ous, 3-nerved;  flower-heads  globose,  racemose  toward  the  extremities;  white. 

Near  Bayamon;  near  Yabucoa,  in  mountain  woods  at  Guayabota;  near  Maunabo,  in 
thickets  at  Punta  de  la  Tuna;  near  Mayaguez,  on  the  slopes  of  Mount  Mesa;  near  Manat  i 


Digitized  by 


Google 


148  CONTRIBUTIONS   FROM    THE    NATIONAL   HERBARIUM. 

in  the  primeval  forest  of  Mount  Mala  Pasqua. — St.  Thomsfl,  St.  Croix  (West),  Antigua 
(Griaebach),  Gaudeloupe,  Dominica,  Martinique,  St.  Lucia  (Bentham),  St.  Vincent. 

This  plant  is  perhaps  found  on  the  South  American  continent,  but  M.  obovata  is 
often  mistaken  for  it. 

Local  name,  zarza. 

9.  DESMANTHT7S  Willd. 

Acuan  Medic.  Theod.  62.  1786. 
DesmarUhus  Willd.  Sp.  PI.  4:  1044.  1805. 
Desmanthea  DC.  Prod.  2:  444.  1826,  as  section. 

Flowers  5-merous,  sessile,  hermaphrodite  or  the  lower  ones  male  or  neuter;  calyx 
campanulate,  shortly  toothed;  petals  free  or  slightly  cohering;  stamens  10  or  5,  free, 
exserted;  ovary  subsessile,  raultiovulate;  style  subulate,  or  sometimes  incrassate  above; 
stigma  terminal,  truncate,  concave;  legume  linear,  straight  or  curved,  compressed,  con- 
tinuous or  slightly  septate,  2-valved,  the  valves  adhering  to  thesutural  replum;  seeds 
compressed,  subrhomboidal.  Perennial  herbs  or  undershrubs;  leaves  bipinnate, 
leaflets  small ;  stipules  setaceous,  p>ersistent ;  flower-heads  subglobose,  often  paucifloious, 
solitary,  axillary. 

1.  DesmanthoiB  virgatus  (L.)  Willd. 

(Urban,  268.) 

Undershrub,  decumbent  or  ascending,  2  to  3  meters  high;  pinnae  1  to  7-jugate,  petiole 
bearing  an  ovate-oblong  gland  between  the  lowest  pair;  leaflets  10  to  20-jugate,  oblong- 
linear,  5  to  8  mm.  long,  2  mm.  wide;  flower-heads  with  a  few  white  flowers,  5  to  9  mm. 
in  diameter;  legume  straight  or  slightly  falcate,  6  to  8  cm.  long,  2  mm.  wide,  20  to 
30-see!ded. 

Near  Guanica,  on  the  seashore  at  Cafio  Gordo  and  on  dry  grassy  tracts  around  the 
lagoon;  near  Mayaguez,  at  the  fortress. — Bermuda  (Hemsley),  Cuba,  Jamaica,  Haiti, 
Graudeloupe,  Martinique,  Grenada.  Tropical  and  subtropical  America;  common  from 
Buenos  Ayres  to  the  West  Indies.    Tropical  Asia;  probably  introduced  into  East  India. 

Local  name,  desmanto  rayado. 

2.  Desmanthus  virgratiiB  strictus  (Bertol.)  Griseb. 
(Urban,  268.) 

Shrub  0.5  to  2  meters  high  or  small  tree  3  to  4  meters  high;  flowers  white. 

Near  Fajardo,  on  roadside;  near  Aibonito,  between  Algarrobo  and  Cariblanco;  near 
Coamo,  about  Salinas;  near  Pefiuelas,  on  shady  slopes  of  Mount  Llano;  near  Guanica, 
on  the  margins  of  woods  between  La  Boca  and  Barinas  and  about  lagoons;  near  Salinas 
de  Cabo  Rojo,  in  the  coast  districts,  near  Aguadilla. — Bahama,  Cuba,  Haiti,  St.  Thomas, 
St.  Croix,  St.  Bartholomew  (Stockholm  Herbarium),  Martinique,  St.  Vincent,  Bar- 
bados, Tobago. 

Variety  strictus  in  Porto  Rico  and  also  in  the  other  islands  differs  obviously  from  the 
type  and  is  easily  distinguished  from  it. 

10.  NEPTT7NIA  Lour. 

Neptunia  Lour.  F1.  Cochinch.  2:  663.  1790. 
Hemidesma  Rap.  Sylva  Tellur.  119.  1838. 

Flowers  5-merous,  sessile,  the  upper  hermaphrodite,  the  lower  masculine  or  neuter; 
calyx  campanulate,  shortly  toothed;  petals  cohering  to  the  middle  or  free;  stamens  10, 
rarely  5,  exserted;  ovary  sessile,  multiovulate;  style  filiform,  with  a  small,  terminal, 
concave  stigma;  legume  shortly  and  broadly  oblong,  oblique  and  almost  at  right  angles 
with  the  short  stipes,  the  apex  rounded  but  with  a  distinct  apiculum,  compressed,  thinly 
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coriaceous  or  Rubmembranous,  2-valved,  the  valves  depressed  between  the  seeds  or 
indistinctly  septate;  seeds  transverse,  ovate. — Perennial  herbs  or  decumbent  or  aquatic 
undershrubs,  stems  usually  compressed  or  triangular;  leaves  bipinnate,  the  leaflets 
small;  stipules  membranous,  obliquely  cordate;  flower  heads  ovat e-globoee,  axillary, 
solitary,  the  lower  neuter  flowers  with  elongated  petaloid  staminodia. 

1.  Neptunia  plena  (L.)  Benth. 
(Urban,  268.) 

Underehrub,  deciunbent  or  ascending;  pinnae  2  or  3-jugate,  the  petiole  bearing  a 
gland  between  the  lowest  pair;  leaflets  14  to  20-jugate,  narrowly  linear,  4  to  7  mm. 
long,  2  mm.  wide;  bracts  in  the  middle  of  the  peduncle  alternate,  cordate,  longer  per- 
sistent than  in  other  species;  flower-heads  oval,  the  flowers  yellow,  the  calyx  2  mm. 
long;  corolla  3.5  mm.  long;  anthers  brown;  legume  stipitate,  at  length  deflexed,  3  to  4 
cm.  long,  1  cm.  wide,  5  to  20-seeded. 

Near  Maunabo,  at  Punta  de  la  Tuna;  near  Guanica,  on  the  swampy  shore  of  the 
lagoon  toward  La  Plata;  between  Vega  Baja  and  Doratlo,  in  sandy  districts;  near 
Dorado,  on  inundated  sandy  land. — Cuba  (Richard),  Jamaica  (Grisebach),  Haiti, 
Antigua  (Grisebach),  Guadeloupe,  Martinique,  St.  Vincent,  Union  (Kew  Bull.  no.  81, 
p.  249),  Grenada,  Curasao,  South  America,  tropical  Asia  (introduced). 

The  plant  figured  in  the  Botanical  Register  a  as  N.  plena^  and  described  as  having  a 
spongy  floating  stem,  was  probably  N.  oleracm. 

Local  name,  desmarUo  amarillo. 

11.  ADENAKTHEBA  L. 

Adenanthera  L.  Sp.  PI.  1:  384.  1753. 

Stachychrysum  Boj.  Hort.  Maurit.  114.  1837. 

Gonsii  Adans.  Fam.  2:  318.  1763. 
Flowers  hermaphrodite  or  polygamous,  5-merou8,  substipitate;  calyx  campanulate, 
shortly  toothed;  corolla  segments  coherent  below  or  free;  stamens  10,  free,  scarcely 
exserted;  ovary  sessile,  multiovulate,  style  filiform,  stigma  small,  terminal;  legume 
linear,  usually  curved,  compressed  or  often  turgid  over  the  seeds,  usually  incurved 
or  falcate,  2-valved,  usually  septate;  seeds  scarlet  or  two-colored,  thick,  the  testa 
hard,  smooth. -*-Trees,  unarmed;  leaves  bipinnate;  leaflets  small,  multijugate;  flow 
ers  white  or  yellowish;  racemes  often  elongated,  solitary  or  fascicled  in  the  axils  or 
panicled  at  the  extremities. 

1.  Adenanthera  pavonina  L. 

(Urban,  269.) 

Tree,  5  to  8  meters  high;  pinnae  2  to  5-jugate;  leaflets  6  to  10-jugate,  ovate  or  oblong- 
elliptical,  2.6  to  5  cm.  long,  1  to  2.5  cm.  broad,  very  obtuse,  glabrous;  flowers  in 
racemes;  calyx  1  mm.  long;  corolla  35  mm.  long;  legume  10  to  27  cm.  long,  1  to  1.5 
cm.  wide,  brown  outside,  golden  yellow  inside,  linear,  compressed,  incurved;  seeds 
scarlet,  smooth. 

Cultivated  and  seemingly  spontaneous  near  Bayamon;  near  Cabo  Rojo;  near  Maya- 
guez;  near  Afiasco,  around  Hacienda  Pagan. — Cuba  (Grisebach),  Jamaica  (do.),  Cay- 
man (Hitchcock),  St.  Thomas  (Eggers),  St.  Croix  (do.),  St.  John  (do.),  Guadaloupe, 
Martinique  (Duss),  St.  Vincent,  Bequia.    Native  country  tropical  Asia. 

This  plant  is  introduced  in  the  West  Indies  and  other  parts  of  tropical  America,  and 
possibly  in  tropical  Africa  and  tropical  Australia.  The  glistening  red  seeds  (condori) 
are  worn  as  ornaments  by  the  women  and,  roasted  or  boiled  with  rice,  they  are  used  as 

aBot.  Reg.  32:  pi  3.  1846. 
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food.  From  the  roots  in  Cuba  and  Haiti  an  emetic  is  made,  and  a  remedy  used  for 
rheumatism  is  procured  by  boiling  the  leaves.  The  wood  is  sometimes  used  as  a  dye, 
but  chiefly  as  a  substitute  for  the  true  red  sandalwood.  The  heartwood  is  red,  hard, 
closegrained,  durable,  and  strong,  and  is  used  for  house  building  and  cabinet  making. 
Local  names,  coralitaSy  mato,  mato  Colorado^  polo  de  mato,  peronilas. 

12.  PIPTADENIA  Benth. 

Piptadenia  Behtr.  Hook.  Journ.  Bot.  4:  334.  1842. 

Schleinitzia  ^ARB.  Engl.  Bot.  Yahrb.  13:  336.  1891. 
Flowers  sessile,  S-merous;  calyx  campanulate,  shortly  toothed;  corolla  connate  to 
the  middle;  stamens  10,  free,  exserted;  ovary  subsessile;  ovules  3  to  many;  legume 
stipitate,  rarely  sessile,  broadly  linear,  flat,  membranaceous  or  subcoriaceous,  2-valved, 
the  valves  continuous,  without  pulp;  seeds  compresstnl;  funiculus  filiform. — Trees  or 
shrubs,  unarmed  or  aculeate;  leaves  bipinnate;  leaflets  small,  multijugate,  rarely  large 
and  paucijugate;  flowers  small,  white  or  greenish,  cylindrically  spicate  or  globose- 
capitate,  solitary  or  fascicled,  axillary  or  panicled  at  the  extremities. 

1.  Piptadenia  peregrina  (L.)  Benth. 
(Urban,  269.) 

Shrub  4  meters  high  or  tree  20  meters  high,  unanned;  pinnae  15  to  30-jugate,  leaflets 
30  to  80-jugate,  minute,  2  to 4  mm.  long,  1  to  1.5  mm.  wide,  linear,  glabrescent;  petiole 
puberulous,  bearing  a  gland  above  the  base;  flower  heads  white,  small;  calyx  1.5  mm. 
long;  corolla  3.5  mm.  long;  legume  5  to  15  cm.  long,  1.5  cm.  broad,  subcoriaceous,  2- 
valved. 

Near  Bayamon,  in  mountain  woods  at  Toa  Baja;  near  Aibonito,  on  slopes  near  Buena 
Vista  de  la  Plata;  near  Sabana  Grande,  on  the  Estero  River;  near  Cabo  Rojo,  toward 
Guanajibo;  near  Mayaguez;  near  Rincon,  at  Barrio  del  Pasto;  Manati,  in  thickets  near 
Garrochales. — Haiti,  Dominica,  St.  Vincent  (Grisebach),  Trinidad  (Bentham).  Trop- 
ical America:  Brazil,  provinces  of  Rio  Janeiro,  Minas  Geraes,  Goyaz,  and  Rio  N^[ro; 
Guiana,  Venezuela. 

Local  names,  coj6bana,  cojoha,  cojobillo,  cojobo. 

13.  ENTADA  Adans. 

Entada  Adans.  Fam.  2:  318.  1763. 

Flowers  spicate,  5-merous,  sessile  or  shortly  pedicellate;  calyx  campanulate,  toothed 
or  deltoid-lobate;  petals  free  or  coherent  at  base,  oblong-lanceolate  or  linear,  valvate: 
stamens  10,  usually  exserted,  the  anthers  elliptical  or  roundish  with  a  terminal  cadu- 
cous gland;  pollen-grains  indefinite;  ovary  subsessile,  multiovulate;  style  filiform; 
stigma  terminal,  truncate,  concave;  legume  straight,  sometimes  of  enormous  size; 
seeds  flattened,  exalbuminous;  testa  with  a  central  areole. — Trees  or  climbing  shrubs, 
unarmed;  leaves  bipinnate,  the  number  of  pinnae  and  of  leaflets  very  variable;  spikes 
solitary  or  fascicled  from  the  upper  axils,  or  panicled  at  the  extremities;  hermaphro- 
dite or  polygamous. 

1.  Entada  polyphylla  Benth. 
(Urban,  269.) 

A  large  shrub  5  meters  high;  pinnae  4  to  8-jugate;  leaflets  12  to  20-jugate,  linear- 
oblong,  obtuse,  retuse,  clothed  beneath  with  short  adpressed  hairs;  spikes  numerous 
in  terminal  racemes,  rachis  and  petioles  puberulent;  legume  7.5  cm.  long. 
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Near  Fajardo,  on  the  river  at  the  ba^e  of  Mount  Mula;  between  Manati  and  Vega 
Baja,  in  sandy  districts.  -South  America,  and  in  related  forms  in  Guadeloupe,  Marti- 
nique, and  St.  Vincent. 

Local  name,  tamarin/lilh. 

14.  CTNOMETKA  L. 

Cynometra  L.  Sp.  PI.  1:  382.  1753. 
Iripa  Adan-8.  Fam.  2:  508.  1763. 
Cynomora  R.  Hedwio,  Gen.  304.  1806. 
Metrocynia  Thou.  Gen.  Nov.  Madag.  22.  1806. 

Calyx  with  a  rather  short  or  very  short  receptacle;  segments  4  or  5,  thin,  imbricate 
in  estivation,  usually  reflexed  at  flowering;  petals  5,  subequal,  sometimes  one  or 
two  anterior  minute,  not  verrucose;  stamens  10,  rarely  indefinite,  free;  filaments  gla- 
brous; ovary  sessile  or  shortly  stipitate,  cohering  with  or  free  in  the  receptacle;  style 
filiform;  stigma  small,  truncate  or  rounded;  legume  obliquely  ovoid,  obovoid,  or  reni- 
form,  rarely  straight,  coriaceous,  turgid  or  slightly  compressed,  rugose,  vemicose, 
rarely  levigate,  2-valved;  seeds  exalbuminous. — Unarmed  trees  or  shrubs;  leaves 
paripinnate;  leaflets  1  to  6  jugate,  oblique,  coriaceous;  flowers  usually  reddish,  small, 
in  axillary  or  lateral  cliusters  or  short  racemes;  bracts  ovoid,  membranous,  at  first 
imbricate,  later  deciduous,  rarely  persistent:  bracteoles  wanting  or,  when  present, 
membranous  and  colored. 

1.  C3mo]netra  portoricensis  Krug  &  Urb. 
(Urban,  270.) 

Tree,  15  meters  high;  stipules  wanting;  leaflets  1-jugate,  oblique,  obovate-oblong, 
1.5  to  3  cm.  long,  0.6  to  1.2  cm.  wide,  entire,  coriaceous,  glabrous,  shining;  inflores- 
cence axillary,  rachis  5  mm.  long:  legume  semiorbicular,  2.5  to  3  cm.  long,  1.4  to  1.8 
cm.  wide,  crustaceous,  sublevigate,  brown. 

Near  Rincon,  on  wooded  hills  at  Quebrada  del  Salto.     Indigenous. 

15.  STAKTJA  Bello. 
Stahlia  Bello,  Anal.  Soc.  F.sp.  Hist.  Nat.  10^:  255.  1881. 

Calyic  with  obconical  receptacle  and  5  free,  subequal,  obtuse  segments;  p>etals  5, 
subequal,  dorsally  multiverrucose;  stamens  10,  free,  filaments  lanate;  ovary  sessile, 
free  at  the  fundus  of  the  receptacle;  style  filiform;  stigma  small,  tmncate;  legume 
roundly  ovoid,  somewhat  compressed,  coriaceous,  indehiscent  (according  to  Bello 
very  late  dehiscent);  seeds  2,  exalbuminous;  bracts  membranous,  not  imbricate, 
caducous;  bracteoles  wanting. — Unarmed  trees;  leavas  paripinnate;  leaflets  pauciju- 
gate,  oblique,  thin,  the  lower  nurface  glandular;  flowers  light  yellow,  not  large,  in 
axillary  or  terminal  racemes. 

This  is  the  only  endemic  genus  of  Leguminosae  in  Porto  Rico. 

1.  Stahlia  monosperma  (Tul.)  Urb. 
(Urban,  270.) 

Handsome  tree  5  to  20  meters  high;  leaves  24  to  30  cm.  long;  leaflets  4  to  6-iugate, 
ovate-oblong,  6  to  9  cm.  long,  2  to  4  cm.  wide,  with  subcordate  or  truncate  base; 
inflorescence  10  to  20-flowered,  often  10  cm.  long;  sepals  6  to  7  mm.  long,  4  to  5  mm. 
wide:  petals  pale  yellow,  10  to  11  mm.  long,  5.5  to  6  mm.  wide;  anthers  purple; 
legume  3.5  to  4.5  cm.  long,  2.5  to  3  cm.  wide,  glabrous,  red  when  mature. 

Flowering  from  March  to  May,  fruiting  in  August  and  September. 
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In  littoral  woods  near  Rio  Grande,  at  La  Eatancia;  near  Ceiba:  near  Naguabo  in 
the  woods  at  Guyacan;  near  Guanica  in  the  woods  of  La  Boca,  at  Barinas  and  at 
La  Plata. 

The  strong  wood  of  this  tree  is  much  used  in  the  manufacture  of  household  furniture. 

Local  names  c6b(ma,  polisandro. 

16.  HYMENAEA  L. 

Hymenaea  L.  Sp.  PL  2:  1192.  1753. 
Courbari  Adans.  Fam.  2:  317.  1763. 
Tanroujou  Juss.  Gen.  351.  1789. 
Courbanl  Plum.;  Endl.  Gen.  1317.  1841. 

Calyx  with  thick,  campanulate  receptacle,  its  s^ments  4,  imbricate;  petals  5, 
sessile,  oblong  or  obovate,  subequal  or  the  posterior  one  often  larger,  glandular; 
stamens  10,  free,  glabrous;  anthers  glandular;  ovary  subdessile;  style  filiform:  stigma 
terminal,  small;  legume  obliquely  obovate  or  oblong,  thick  and  often  almost  terete, 
coriaceous  or  subligneous,  indehiscent;  seeds  few,  exalbuminous,  without  aril. — 
Unarmed  trees;  leaves  paripinnate;  leaflets  coriaceous,  glandular-punctate;  flowers 
usually  large,  white,  in  paniculate  racemes;  bracts  and  bracteoles  ovate  or  orbicu- 
lar, concave,  caducous. 

1.  Hymenaea  courbaril  L.<> 
(Urban,  270.) 

Tree  10  to  20  meters  high;  leaves  bifoliate;  leaflets  leathery,  polished,  falcate-ovate 
or  oblong,  6  to  10  cm.  long,  2.5  to  4  cm.  wide,  shortly  petiolate;  flowers  white,  in 
many-flowered  terminal  cymes;  calyx  segments  ovate,  obtuse,  leathery,  15  mm. 
long;  petals  nearly  equal,  as  long  as  the  calyx  segments;  legume  ligneous,  thick, 
7.5  to  10  cm.  long,  5  to  6  cm.  wide,  indehiscent,  filled  with  mealy  pulp. 

Near  Bayamon;  in  the  Sierra  de  Luquillo  at  Mavi;  near  Juncos  in  the  woods  of 
Mount  Santo  de  Leon;  near  Maunabo,  at  Emajagua;  near  Mayaguez;  near  Manati. — 
Cuba  (Grisebach),  Jamaica,  St.  Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Bartholo- 
mew (Stockholm  Herbarium),  Antigua  (Grisebach),  Gaudeloupe,  Dominica,  Mar- 
tinique, St.  Lucia  (Grisebach),  St.  Vincent,  Bequia  (Kew  Bull.  no.  81,  p.  249),  Mua- 
tique  (do.),  Brazil,  Guiana,  Colombia. 

From  the  trunk  of  Hymenaea  courbaril  (locust  tree,  quapinole,  jutahy,  jatahy,  or 
jatob^)  a  clear  balsam  drops  to  the  ground,  where  it  hardens.  It  is  found  in  pieces 
weighing  sometimes  several  pounds.  This  resin  is  known  as  American  copal,  resina 
copal,  or  courbaril,  and  is  used  by  the  Brazilian  physicians  and  by  the  Indians  as  a 
medicament.  The  red  wood  is  hard  and  heavy  and  is  known  in  trade  as  courbaril 
wood.  Among  the  Indians  the  sweetish  pulp  is  a  favorite  food.  They  understand 
how  to  polish  the  resin  most  beautifully,  and  they  use  it  for  all  kinds  of  ornaments, 
especially  for  the  well-known  lip  decorations,  tembeta  (of  the  Amazon  near  Parani). 

Local  name,  algarrobo. 

17.  TAMABINDnS  L. 

Tamarindus  L.  Sp.  PI.  1:  34.  1753. 

Calyx  with  a  narrowly  turbinate  receptacle  and  4  strongly  imbricated  membranous 
segments;  petals  3  (1  posterior,* 2  lateral),  oblong  or  obovate-oblong,  subequal,  shortly 
clawed;  2  anterior  petals  minute,  setaceous  or  squammiform;  fertile  stamens  3,  the 
anterior  connate  nearly  half  their  length,  alternating  with  minute  or  rudimentary 
staminodia;  ovary  ^tipitate,  multiovulate;  style  elongated;  stigma  terminal,  truncate, 
capitate;  legume  oblong  or  oblong-lmear,  thick,  curved  or  nearly  straight,  compressed, 


a  For  illustration  of  fruit  see  Cook  and  Collins,  pi.  41,  facing  p.  164. 
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indehiscent;  epicarp  thin,  crustaceous;  mesocarp  pulpy;  endocarp  thick  and  fleshy, 
fonning  complete  partitions  between  the  seeds;  seeds  obovate-elliptical  or  roundish, 
compressed,  with  a  thick,  shining  testa,  each  side  marked  with  a  large  faintly  defined 
areole;  albumen  none. — Unarmed  trees;  leaves  paripinnate;  leaflets  multijugate, 
small,  coriaceous,  oblong,  obtuse,  reticulate,  subsessile;  stipules  small,  caducous; 
flowers  yellowish  or  red-striped,  in  terminal  racemes;  bracts  and  bracteoles,  ovate- 
oblong,  colored,  caducous. 

l.TaxnarinduB  indica  L. 

(Urban,  270.) 

Tree  6  to  8  meters  high,  wholly  glabrous  or  extremities  at  first  thinly  pubescent  or 
puberulous,  sometimes  glaucescent;  leaves  6  to  15  cm.  long;  leaflets  1.5  to  2  cm.  long, 
5  to  6  mm.  wide,  oblong,  10  to  20-jugate;  flowers  variegated,  racemose;  calyx  segments 
11  mm.  long,  4  mm.  wide;  petals  10  to  12  mm.  long;  legume  5  to  15  cm.  long,  1.5  to  2 
cm.  wide,  1  to  4-8eeded. 

Seemingly  wild,  also  cultivated,  in  woods  near  Bayamon;  near  Aibonito  at  Cari- 
Blanco;  near  Pefiuelas;  near  Mayaguez;  near  Rincon,  in  mountain  forests  around 
Hacienda  Nieve. — Bahama  (Hitchcock),  Cuba  (Richard),  Jamaica,  Haiti,  St.  Thomas, 
St.  Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew 
(do.),  Guadeloupe,  Martinique,  St.  Vincent,  Bequia  (Kew  Bull.  no.  81,  p.  249),  Mus- 
tique  (do.),  Margarita. 

The  tamarind,  the  only  species  of  the  genus,  valued  on  account  of  the  acid  pulp  of 
the  fruit,  would  appear  to  be  truly  indigenous  in  tropical  Africa.  It  is  widely  diffused 
either  under  cultivation  or  naturalized,  through  the  Tropics  of  both  the  New  and  the 
Old  World.  According  to  Grosourdy  (cited  by  Cook  and  Collins,  p.  248)  the  wood  is 
of  good  weight  and  more  than  ordinarily  hard.  The  texture  is  rather  compact  and  the 
grain  fine. 

Local  name,  tamarindo 

18.  BATTHINIA  L. 

Bmihinia  L.  Sp.  PI.  1:  374.  1753. 

Flowers  hermaphrodite,  more  rarely  polygamous',  calyx  with  a  short  turbinate  or 
tubular  receptacle,  before  anthesis  undivided  and  closed  at  the  top  or  contracted 
beneath  the  top  and  shortly  5-lobed,  at  anthesis  variously  divided,  vaginate  or  with 
3  to  5  valvate,  rarely  imbricate,  segments;  petals  5,  usually  subequal,  more  rarely  the 
uppermost  differing  in  form  from  the  others,  imbricate  in  estivation;  stamens  10,  all 
fertile,  with  free  or  more  or  less  connate  filaments  and  dorsifixed  anthers,  or  reduced 
to  1  to  9  staminodia,  or  entirely  wanting;  ovary  sessile  or  stipitate,  rarely  glandular 
below,  2  to  many-ovulate;  style  filiform,  often  very  short,  usually  long;  stigma  ter- 
minal, dilated  and  obliquely  peltate  or  inconspicuous;  legume  oblong  or  linear, 
straight,  oblique,  or  curved,  membranous,  coriaceous,  or  almost  fleshy,  continuous  or 
pulpy  between  the  seeds,  seldom  septate,  indehiscent  or  2-valved;  seeds  compressed, 
albuminous,  subglobular  or  ovate;  seed  coat  thin  or  hard;  root  short  and  straight, 
rarely  oblique  or  slightly  curved. — Trees  or  erect  or  scandent  shrubs,  unarmed,  or  with 
interstipulary  prickles,  and  with  round  or  unequally  compressed  or  broadened  and 
flat  trunk  and  often  with  branches  that  are  transformed  into  tendrils;  leaves  simple, 
sometimes  entire,  sometimes  2-lobed  or  parted,  more  rarely  2-folioIate;  stipules  vary- 
ing, caducous;  flowers  2  or  3  together  on  leaf-opposed  or  terminal  peduncles  or  collected 
in  simple  or  compound  corymbs,  racemes,  or  panicles,  white  or  rose  to  purple  and 
yellow. 

The  three  species  of  Bauhinia  found  in  Porto  Rico  are  trees  or  shrubs,  with  2-lobed 
leaves.  The  calyx  is  closed  at  the  top  or  contracted  beneath  the  top  and  shortly 
5>lobed,  and  at  anthesis  is  vaginate.    In  the  section  Pauletia,  embracing  two  of  the 
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species,  there  are  5  to  10  fertile  stamens.  In  Casparia,  containing  the  third,  there  is 
but  1  fertile  stamen.  The  legume  is  straight,  linear,  coriaceous,  continuous,  2-vadved. 
Both  axillary  and  terminal  racemes  occur. 

KEY  TO   THE    SPECIES. 

Fertile  stamens  10  or  5.     (Section  Pauletia.) 

Petals  narrow,  linear;  stamens  5.  1.  Bauhinia  pauletia. 

Petals  obovate  or  obcordate;  stamens  10.  2.  Bauhinia  tomentota. 

Fertile  stamens  1,  the  rest  without  anthers.     (Section  Cas- 
paria.) 3.  Bauhinia  kappleri. 

1.  Bauhinia  paiiletia  Pers. 

(Urban,  271.) 

Erect  or  scandent  shrubs  3  meters  high,  armed,  leaves  suborbicular  or  quadrate,  5  to 
8  cm.  long  and  wide,  glabrous  above,  pubescent  beneath;  petiole  1  to  2.5  cm.  long; 
calyx  lobes  10  to  14  cm.  long;  petals  narrowly  linear,  5  to  8  cm.  long,  1  to  1.5  mm.  wide; 
legume  15  to  25  cm.  long,  1  to  1.5  cm.  wide,  subtomentoee;  flowering  and  fruiting  in 
January  and  February. 

In  the  copse  near  Mayaguez;  near  Cabo  Rojo;  near  Guanica,  between  La  Plata  and 
Sabana  Grande  near  Limon. — ^Mexico,  Nicaragua,  Panama,  Venezuela.  West  Indies, 
Trinidad,  in  shady  woods  near  Arima. 

Local  names,  mariposa,  arafia  gato. 

2.  Bauhinia  tomentosa  L. 

(Urban,  271.) 

Shrub  1  to  4  meters  high;  leaves  cordate,  usually  7-nerved,  membranous,  3.75  cm. 
to  7.50  cm.  in  diameter,  bilobed  to  one-half  or  one-third  its  length,  glabrous  above, 
paler  or  somewhat  glaucous,  minutely  tomentoee-pubescent  or  glabrate  beneath,  the 
lobes  rounded  above  and  below;  calyx  limb  spathaceous;  petals  obovate  or  obcordate, 
2.50  to  6.25  cm.  long,  subsessile  or  shortly  clawed,  venation  divergent,  not  prominent, 
pale  yellow,  posterior  one  pale  purple,  with  a  reddish,  nearly  black,  spot  at  the  base. 

Cultivated  and  also  seemingly  wild,  near  Fajardo  on  waysides;  near  Mayaguez.— 
Jamaica,  Haiti,  St.  Thomas,  St.  Croix,  Guadeloupe,  Martinique,  Trinidad.  Native 
country,  southeastern  Asia,  tropical  Africa. 

3.  Bauhinia  kappleri  Sagot.a 

(Urban,  271.) 

Tree  or  shrub  10  to  15  meters  high;  leaves  ovate  or  orbicular,  8  to  12,  sometimes  18 
cm.  long  and  wide,  truncate  or  subcordate  at  the  base,  11  to  13-nerved,  unarmed;  petioles 
3  to  6  cm.  long;  calyx  2  cm.  long;  petals  obovate,  5  cm.  long,  2  to  2.5  cm.  wide;  flowers 
very  large,  showy,  whitish,  rose  color,  or  yellow,  with  purple  lines  in  lax  racemes. 

Cultivated  and  seemingly  spontaneous,  near  Bayamon ;  near  Fajardo;  near  Naguabo; 
around  Hacienda  Oriente;  near  Adjuntas  at  Saltillo;  near  Penuelas  at  La  Cueva; 
near  Cabo  Rojo  on  Mount  Buena  Vista;  near  Mayaguez;  near  Manati  on  calcareous 
mountains;  near  Rio  Arriba  around  dwellings. — Cuba,  Jamaica  (JEIitchcock),  Haiti. 
St.  Thomas,  St.  Croix,  St.  Kitts,  Guadeloupe,  Martinique,  St.  Vincent,  Guiana. 
Native  country,  80uthea<?tem  Asia? 

Local  names,  flamhoydn  bianco,  varietal,  seplina. 


a  For  illustration  see  Cook  and  Collins,  pi.  19,  facing  p.  90. 
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19.  CASSIA   L. 

Cassia  L.  Sp.  PI.  1:  376.  1753. 
Senna  Tourn.;  Mill.  Gard.  Diet.  ed.  8.  1768. 
BactyrUobium  Willd.  Enum.  439.  1809. 
Chamaejistula  G.  Don,  Hist.  Dichl.  PI.  2:  451.  1832. 

Calyx  with  a  very  short  receptacle  and  5  imbricate  segments;  petals  5,  imbricate, 
spreading,  subequal  or  the  anterior  laiger;  stamens  sometimes  10,  all  perfect  and  sub- 
equal,  or  the  anterior  shorter,  or  the  three  anterior  very  small,  abortive,  or  wanting, 
sometimes  only  5;  filaments  very  short  or  elongated,  rarely  nodose,  incrassate,  or 
dilated  in  the  middle;  anthers  uniform,  or  those  of  the  anterior  stamens  larger,  their 
cells  dehiscing  in  terminal  pores  or  in  short  lateral  slits;  ovary  sessile  or  stipitate,  free 
in  the  fundus  of  the  receptacle,  often  arcuate,  multiovulate,  style  short  or  elongated; 
stigma  terminal,  small,  truncate,  rarely  ciliate  or  tui^id;  legume  terete,  flat,  com- 
pressed, quadrangular,  or  alate,  membranous,  coriaceous,  or  ligneous,  indehiscent,  or 
sometimes  2-valved,  with  or  without  transveree  internal  septa,  seldom  with  pulp; 
seeds  albuminous,  flattened  at  right  angles  to  or  parallel  with  the  valves,  rarely  rhom- 
boid-subterete,  transverse,  rarely  longitudinally  disposed  in  the  legume;  cotyledons 
ovate  or  oblong,  plane,  sometimes  sinuous.  Trees,  shrubs,  or  herbs;  leaves  paripin- 
nate,  rarely  wanting  or  reduced  to  small  squamae;  stipules  various;  glands  of  the  com- 
mon petiole  sessile  or  stipitate,  verrucose,  hypocrateriform,  scutellate,  near  the  base 
or  interpetiolular;  flowers  yellow  or  red,  in  axillary  or  terminal  racemes,  corymbs,  or 
fascicles;  occasionally  solitary  or  geminate  in  the  axils. 

KEY  TO  THE   SPECIES. 

Perfect  stamens  usually  7,  the  3  anterior  with  long  curved 
filaments,  often  dilated  beyond  the  middle,  and  ovate 
or  elliptical  anthers,  not  exceeding  4  to  6  mm.  in  length, 
dehiscing  longitudinally;    the  4   to  6  intermediate  fila- 
ments much  shorter,  erect,  dehiscing  by  means  of  pores; 
the  remaining  anthers  3,  2,  or  1,  much  smaller,  often 
sterile;  legume  elongated,  pendulous,  terete  or  slightly 
compressed,  indehiscent  or  rarely  dehiscent,  divided  by 
transverse  partitions    into   numerous   1-seeded   cavities; 
seeds  horizontal,  flattened  at  right  angles  to  the  axis  of 
the  legume.     (Subgenus  and  Section  Fistula  DC.) 
Leaflets  4  to  8-jugate,  ovate  or  ovate-lanceolate,  7  to  12.5 
cm.  long,  4  to  7  cm.  wide,  subacuminate,  glabrous; 
petiolules  rather  long;  legume  round,  30  to  60  cm.  long, 
levigate. 
Leaflets  10  to  20-jugate,  oblong,  3.5  to  5.5  -^m.  long,  2.5 
cm.  wide,  obtuse  at  both  ends,  both  surfaces  pulx»8cent; 
petiolules  short;  legume  compressed-cylindrical,  45  to 
60  cm.  long,  venose-rugose. 
Perfect  stamens  usually  7,  the  2  or  3  anterior  somewhat  longer, 
the  anthers  linear  curved,  6.5  to  13  mm.  long,  opening  at 
the  top  by  1  or  2  pores,  rarely  dehiscing  longitudinally;  sta- 
minodia  usually  3;  valves  not  elastic,  the  legume  rarely  in- 
dehiscent.   (Subgenus  Senna  Benth.) 
Legumes  round,  turgid  or  slightly  compressed;  seeds 
transverse,  horizontal;  leaves  interglandular  or  eglan- 
dular.    (Section  Chamaefistula  DC.) 
Leaflets  2-jugate. 


1.  C.  fistula. 


2.   C.  grandis. 


3.  C  quinquangulata. 
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Leaflets  3  to  5-jugate. 

Leaflets  small,  2  to  3.5  cm.  long,  obtuse  at  both 
ends. 
Leaflets  usually  3  or  4-jugate,  obovate  or 
oval-roundish,  rounded  at  the  top,  glands 
between  the  leaves;  racemes  few-flowered ; 
pedicels  3  to  6  mm.  long;  legume  coria- 
ceous, dehiscent  along  the  sutures. 
Leaflets  usually  5-jugate,  oval  or  elliptical, 
rounded  at  the  top,  a  gland  between  the 
lower  leaves;   racemes  long  and  many- 
flowered;  pedicels  2  to  3  cm.  long. 
Leaflets  large,  ovate-oblong  or  ovate-lanceolate, 
acuminate,  5  to  8  cm.  long;  petiole  with  ob- 
long glands  between  the  leaflets;  legume  te- 
rete. 
Legume  flattened-compressed,  membranous,  bivalved, 
convex;  seeds  compressed  parallel  to  the  dissepiments; 
petiole  with  obtuse  glands  near  the  base.     (Section 
Oncolobium  Vog.) 
Leaflets  4  or  5-jugate,  ovate  or  elliptic  lanceolate,  2.5 
to  5  cm.  long. 
Legume  compressed-tetragonal,  linear;  seeds  compressed 
parallel  to  the  valves,  their  larger  diameter  likewise 
parallel  to  the  valves.     (Section  Prososperma  Vog.) 
Leaflets  2  or  3-jugate,  obovate  or  obovate-oblong,  1.5 
to  5  cm.  long;  legume  10  to  20  cm.  long,  4  to  6  mm. 
wide. 
Legume  flat-compressed,   bivalved;  seeds  compressed 
parallel  to  the  valves,  with  their  longer  diameter  trans- 
veree  to  them.     (Section  Chamaesbnna  DC.) 
Legume  winged  with  a  broad  longitudinal  wing  on 
each  valve;  leaves  30  to  60  cm.  long;  leaflets  9  to 
12-jugate,  oblong,  truncate  at  the  subsessile  base, 
7.5  to  17.5  cm.  long;  petiole  3-angular,  eglandular. 
Legume  not  winged. 

Leaves  very  small;  leaflets  5  to  15-jugate,  obo- 
vate-oblong, ciliate  on  the  margins,  otherwise 
glabrous;  leaves  fasciculate  at  the  nodes;  le- 
gumes narrow. 
Leaves  much  laiger,  pilose;  leaflets  3  to  5-jugate, 
rarely  2-jugate,  broadly  oval-oblong,  very  ob- 
tuse, upper  surface  pubescent,  lower  surface 
tomentose,    eglandular;   legume    coriaceous, 
linear,  straight,  glabrous,  tumid  at  the  mar- 
gins. 
Stamens  10  or  fewer,  all  perfect,  similar  and  but  slightly  une- 
qual (rarely  2  or  3  abortive);  anthers  linear;  pedicds  soli- 
tary, in  pairs  or  fascicles,  axillary  or  superaxillary ;  common 
peduncle  very  short;  legumes  flat,  linear,  elastic,  2-valved. 
(Subgenus  Lasiorhegma  Vog.     Section   Chamaecrista 
DC.) 
Leaflets  1-jugate,  oblique,  semiorbicular  or  semiobovate, 
flabellate-nerved;   petiole  glandular;  peduncle  one- 
flowered;  legume  hairy  with  adpressed  down. 


4.  C.  bicapmians. 


5.  C.  itahlii. 


6.  C.  laevigata. 


7.  C,  occidenialit. 


8.  C.  toro. 


9.  C.  alata. 


10.  C.  polyphylla. 


11.  C.  emarginata. 


12.  C.  diphylla. 
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Leaflets  multijugate,  very  small. 

Leaves  subcoriaceous;  leaflets  6  or  7,  rarely  5  to  11- 
jugate,  oblique,  oblong-linear,  rounded  at  the  top, 
8  to  15  mm.  long,  2  |x)  4  mm.  wide,  glandular;  pe- 
duncle lor  2-flowered;legimie  linear,  hairy.  13.  C.  vortoricengis. 
Leaves  membranous. 

Glands  stipitate;  leaves  obtuse  or  subacute; 
costa  usually  in  the  middle. 
Leaves  large,  7.5  cm.  long;  leaflets  1.1  cm. 
long,  2  mm.  wide;  common  petiole  and 
legtmie  thinly  clothed  with  white  hairs; 
legume  4.5  cm.  long,  5  mm.  wide.  14.  C  glandulosa. 

Leaves  small,  2.5  cm.  long;  leaflets  5  mm. 
long,  1  mm.  wide;  common  petiole  and 
legume  glabrous;  legume  2.5  cm.  long,  3 
mm.  wide.  15.  C.  mirabili^. 

Glands  sessile  or  shortly  stipitate;  leaves  nar- 
rower, mostly  acute;  costa  more  eccentric.         16.  C.  niditans. 

1.  Cassia  flstida  L. 
(Urban,  272.) 

Tree  7  to  20  meters  high;  flowers  in  lax  drooping  racemes,  yellow,  large;  pedicels 
long;  calyx  segments  oval  or  oval-oblong,  1  cm.  long,  obtuee;  petals  ovate,  2  to  2.5  cm. 
long;  legume  pendulous.     Flowering  in  June,  fruiting  in  January. 

Cultivated  and  seemingly  wild  near  Bayamon;  in  the  Sierra  de  Luquillo,  on  the 
lower  slopes  of  Mount  Jimenez  near  dwellings;  near  Mayaguez,  at  Algarrobo.— Cuba 
(Grisebach),  Jamaica,  Haiti,  St.  Croix  (Eggers),  St.  Bartholomew  (Euphras^n),  Gaude- 
loupe,  Martinique,  St.  Vincent,  Bequia  (Kew  Bull.  no.  8 J,  p.  248),  Trinidad,  Mar- 
garita. Tropical  Asia,  frequently  planted,  but  also  truly  indigenous;  in  tropical 
Atrica  cultivated  or  escaped  from  cultivation  and  possibly  indigenous;  in  America 
only  where  planted. 

Cassia  fistula  and  C  grandis  are  closely  related.  Both  are  noticeable  on  account  of 
their  long  simple  racemes.  C.  fistula  differs  from  other  Porto  Rican  Cassia  species  in 
its  very  large  leaves  and  in  its  long  pendulous  legumes.  The  latter  are  cylindrical  in 
form  and  contain  a  dark  brown,  soft,  agreeable-tasting  pulp  that  has  a  slightly  purga- 
tive action.  This  fruit,  called  "  manna,"  is  considered  a  delicacy,  especially  by  chil- 
dren. The  bark  furnishes  a  black  dye,  and  is  employed  in  tanning  leather,  while  the 
wood  is  valuable  for  many  purposes. 

Local  name,  cafiafistula, 

2.  Cassia  grandis  L.  f. 

(Urban,  272.) 

Tree  15  to  20  meters  high;  flowers  in  drooping,  axillary  rusty-pubescent  racemes; 
calyx  segments  rather  wide,  6  to  8.5  mm.  long,  obtuse;  petals  suborbicular,  1  cm.  in 
diameter;  l^ume  45  to  60  cm.  long,  transversely  rugulose. 

Indigenous  and  cultivated,  near  Pefiuelas  at  Tallaboa  Alta;  near  Yauco,  on  declivi- 
ties on  the  banks  of  the  Duey  River  at  Mount  Rodadero;  near  Mayaguez;  near  Vega 
Baja. — Cuba  (Richard),  Jamaica  (Bentham),  Haiti,  St.  Thomas  (Eggers),  St.Croix 
(do.),  Guadeloupe.  Central  America,  Ecuador,  New  Grenada,  Surinam,  San  Domingo, 
Jamaica,  and  perhaps  North  Brazil. 

This  differs  from  C.  fistula,  the  only  other  species  in  Porto  Rico  belonging  to  the  sub- 
genus and  section  Fistula  DC,  in  the  rusty  pubescence  of  its  racemes,  and  in  its  much 
smaller,  multijugate  leaflets. 
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The  natives  make  from  the  leaves,  seeds,  and  roots  of  C.  grandis  and  C.  occident^Uit 
various  medicaments.  Grosourdy  (cited  by  Cook  and  Collins,  p.  108)  says  that  the 
wood  of  this  tree  is  handsome,  strong,  and  very  resistant,  of  ordinary  weight  and  hard- 
ness, fibrous  in  texture  and  fine-grained. 

Local  name,  cafiafistula  cimarrona. 

3.  Cassia  quinquang^ulata  L. 

(Urban,  272.) 

Shrub  2.5  to  3  meters  high  or  a  small  tree  about  10  meters  high;  branches  angular; 
leaflets  2-jugate,  obliquely  ovate,  shortly  and  obtusely  acuminate,  7.5  to  10  cm.  long, 
the  lower  sometimes  smaller,  shining  above,  yellow-pubescent  beneath,  the  glands 
slender,  between  each  pair  of  leaflets;  flowers  in  short  racemes,  usually  arranged  in  a 
terminal  panicle;  sepals  ovate,  petals  1.2  to  1.6  cm.  long. 

Flowers  from  September  to  December. 

Near  Bayamon  in  a  copse;  Sierra  de  Naguabo,  on  slopes  along  the  Rio  Blanco;  near 
Juncoe,  on  Mount  Horida;  near  Hato  Grande,  on  Mount  Gregorio;  between  Gurabo 
and  Caguas;  near  Aibonito,  at  La  Lima;  near  Maricao,  in  mountain  forests.— St.  Thomas, 
St.  Kitts.    Guiana,  Brazil. 

4.  Cassia  bicapsularls  L. 
(Urban,  273.) 

Shrub  2  to  3.5  meters  high;  leaves  6  to  9  cm.  long;  leaflets  3  to  4  cm.  long,  1  to  2  cm. 
wide;  sepals  membranous,  obtuse,  8  to  11  mm.  long;  petals  yellow,  1.7  to  1.9  cm. 
long;  legume  erect  or  somewhat  curved,  9  to  15  cm.  long,  1  to  1.5  cm.  wide. 

Near  Fajardo  in  thickets  on  the  coast;  near  Pefiuelas;  near  Yauco,  on  Mount  Duey; 
on  calcarix)us  mountains  near  Cabo  Rojo;  near  Mayaguez. — Bermuda  (introduced, 
Hemsley),  Bahama  (Grisebach),  Cuba  (Richard),  Jamaica,  Haiti,  St.  Thomas,  St. 
Croix,  St.  John  (Eggers),  St.  Bartholomew  (Stockholm  Herbarium),  Antigua  (Grise- 
bach), Guadeloupe,  Dominica  (Grisebach),  Martinique,  St.  Vincent,  Mustique  (Kew 
Bull.  no.  81,  p.  248),  Barbados,  Grenada,  Curasao.  Tropical  and  subtropical  South 
America,  very  common,  extending  from  south  Brazil  to  Central  America;  frequently 
sent  also  in  collections  from  tropical  Asia,  but  there  only  in  cultivation.    Madeira. 

Local  names,  sen  del  pais,  hoja  de  sen. 

5.  Cassia  stahlii  Urb. 
(Urban,  273.) 

Shrub  2  to  4  meters  high;  leaflets  5-jugale,  the  upper  oval  or  elliptical,  2.5  to  3  cm. 
long,  1  to  1.5  cm.  wide,  the  lower  orbicular-oval,  1  cm.  long;  glands  of  the  common 
petiole  interpetiolular,  oblong-linear;  racemes  long  and  many-flowered;  flowers  pur- 
ple-veined; sepals  6  to  7  mm.  long;  petals  10  to  13  mm.  long;  legume  erect,  12  to  15  cm. 
long,  1.5  cm.  wide,  linear. 

In  mountain  forests  between  Guayama  and  Guamani;  near  Cayey,  on  the  river 
Morillos;  near  Aibonito,  at  La  Lima.     Indigenous. 

C.  stahlii  resembles  in  habit  the  closely  related  species  C  bicapsularis,  but  differs 
from  it  in  its  longer  inflorescence,  much  longer  pedicels,  and  5-jugate  leaflets. 

6.  Cassia  laevigata  Willd. 

(Urban,  273.) 

Shrub  2  to  3  meters  high,  glabrous;  leaflets  3  or  4-jugato,  ovate-oblong  to  lanceolate. 
5  to  8  cm.  long,  2  to  3  cm.  wide;  common  petiole  10  to  12.5  cm.  long,  channelietl, 
with  oblong  or  cylindrical  interpetiolular  glands;  basal  glands  none;  flowers  in  axil- 
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lary  or  tenninal  racemes;  calyx  6  mm.  long,  petals  1.6  cm.  long;  legumes  erect,  thinly 
coriaceous  or  chartaceous,  obtuse,  apiculate,  7.5  to  8  cm.  long,  1.2  cm.  wide,  tardily 
dehiscent  into  2  valves;  seeds  horizontal,  shining. 

Near  Juncoe  on  Mount  Florida;  near  Ad  juntas,  in  the  river  valley  at  La  Galsa  and 
on  Mount  Gien^a  at  La  Lucia;  near  Utuado;  near  Maricao,  on  Mount  Alegrillo. — 
Jamaica,  Martinique  (cultivated).  Tropical  and  subtropical  America,  chiefly  in 
waste  and  cultivated  places.  Brazil,  Guiana,  Colombia,  Central  America,  Mexico, 
and  also  in  similar  situations  m  tropical  Asia,  west  Africa,  and  Australia,  probably  in 
most  places  introduced. 

Like  other  common  weeds  of  cultivation,  this  is  a  variable  species,  but  it  is  always 
readily  recc^nized  by  its  acute  or  acuminate  glabrous  leaflets,  with  glands  between 
all  the  pairs,  or  all  but  the  terminal.  Cassia  laevigata  and  C.  chamaecrista^  in  their 
respective  habitats,  are  used  as  a  substitute  for  the  genuine  senna  leaves,  folia  sennae. 

Local  names,  sen  del  'pais,  yerba  hedionda  macho. 

7.  Cassia  occidentalis  L. 

(Urban,  273.) 

Stem  firmly  herbaceous  or  woody  below,  annual  of  2  or  3  years'  duration,  erect, 
a  few  feet  in  height  often  forming  dense  bushy  masses;  leaflets  4  or  5-jugate,  ovate 
or  elliptic-lanceolate,  6  to  7  cm.  long,  2  to  2.5  cm.  wide;  common  petiole  without 
interpetiolular  glands,  but  with  a  short  obtuse  gland  near  the  base,  black  when  dry; 
flowers  in  short  few-flowered  axillary  racemes  or  fascicles;  sepals  obtuse,  6  to  8.5  mm. 
long,  glabrous;  petals  obtuse,  1.5  cm.  long;  legume  linear,  compressed,  7  to  11  cm. 
long,  6  to  8  mm.  wide,  2-valved,  rather  coriaceous,  margined  with  straight  sutures. 

Near  Bayamon;  near  Maricao,  in  pastures;  near  Mayaguez.— Bermuda  (introduced, 
Hemsley),  South  Florida  (Chapman),  Bahama  (Hitchcock),  Cuba,  Jamaica,  Cayman 
(Hitchcock),  Haiti,  St.  Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm 
Herbarium),  St.  Bartholomew,  Martinique,  St.  Vincent,  Bequia  (Kew  Bull.  no.  81,  p. 
249),  Barbados,  Grenada,  Tobago,Trinidad  (Grbebach),  Margarita.  Tropical  America, 
Asia,  and  Africa;  very  abundant  in  waste  and  cultivated  places.  Probably  of  Ameri- 
can origin;  not  yet  received  from  Australia. 

The  foliage  and  inflorescence  of  this  species  are  generally  nearly  those  of  C.  laevi- 
gata, except  as  to  the  gland,  which  is  always  below  the  lower  pair  of  leaflets,  and  usually 
very  near  the  base  of  the  petiole,  not  between  the  leaflets. 

The  root  of  Cassia  occidentalism  cortex  fedegozo,  is  a  valued  remedy  for  intermittent 
fever,  and  by  the  American  Indians  is  thought  to  be  an  antidote  against  various 
poisons.  Seeds  and  leaves  are  both  used  medicinally.  In  the  West  Ind  ies  the  negroes 
apply  the  leaves  smeared  with  grease  in  cutaneous  diseases  of  men  and  of  animals. 
The  roasted  seeds,  known  as  Sudan  coffee,  are  used  as  a  substitute  for  coffee. 

Local  name,  hedionda. 

Cassia  ligustrina  L.  (C.  occidentalis  variety  glabra  Stahl)  b  cultivated  in  gardens 
near  Bayamon  and  Manati.    It  is  native  in  Bahama,  Cuba,  Jamaica,  and  Haiti. 

8.  Cassia  tora  L. 

(Urban,  274.) 

Stem  annual,  erect  or  ascending  0.75  to  1  meter  high;  leaflets  2  or  3-jugate;  obovate 
or  obovate-oblong,  varying  froto  1.5  to  3.5  or  5  cm.  in  length;  common  petiole  with 
conspicuous  narrow-cylindrical  glands  between  a^  least  the  lower  pinnae;  flowers 
usually  in  pairs  or  solitary,  axillary,  with  or  without  a  short  common  peduncle;  sepals 
6  to  8  mm.  long;  petals  13  to  17.5  nmi.  long;  legumes  elongate,  curved,  narrow-linear, 
10  to  20  cm.  long,  4  to  6  mm.  wide,  dehiscent;  seeds  arranged  lengthwise. 
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Near  Bayamon;  near  Cabo  Rojo  around  Hacienda  Carmelita;  near  Mayaguez  at 
the  fortress. — Bahama  (Hitchcock),  Cuba  (Grisebach),  Jamaica,  Haiti,  St.  Thomas, 
St.  Croix  (Eggers),  Guadeloupe,  Martinique,  St.  Vincent,  Bequia  (Kew  Bull.  no.  81. 
p.  249),  Barbados,  Grenada,  Tobago,  Trinidad.  Tropical  and  subtropical  America, 
Asia,  Africa,  and  Australia,  generally  common  in  cultivated  and  waste  places;  in  ihe 
United  States  extending  as  far  north  as  Virginia,  Indiana,  and  Arkansas. 

This  plant  is  striking  on  account  of  its  narrow  linear  curved  legumes,  which  are 
oblong-quadrate  in  section.  The  young  leaves,  in  spite  of  their  disagreeable  odor, 
are  used  as  a  vegetable,  while  both  the  leaves  and  seeds  constitute  a  valuable  remedy 
in  skin  diseases.  The  seeds  when  roasted  and  ground  are  said  to  yield  a  decoction 
which  is  reported  to  be  in  every  respect  as  good  as  coffee. 

Local  name,  dormidera, 

9.  Cassia  alata  L.a 

(Urban,  275.) 

An  erect  glabrous  or  subglabrous  shrub,  2  to  4  meters  high;  leaves  30  to  60  or  90 
cm.  long,  rachis  acutely  margined  above  when  dry,  glandular,  with  a  prominent  trans- 
verse ridge  connecting  the  opposite  leaflets;  leaflets  9  to  12-jugate,  upper  larger  leaflets 
obovate-elliptical,  7.5  to  17.5  cm.  long,  firmly  membranous;  flowers  light  yellow,  in 
axillary  or  terminal  racemes;  sepals  1  cm.  long;  petals  obovate,  1.5  to  1.9  cm.  long, 
the  claw  2  to  3  mm.  long;  legume  2-valved,  coriaceous,  12.5  to  15  cm.  long,  1  to  2  cm. 
wide,  each  valve  with  a  very  prominent  crenate  longitudinal  wing  extending  \U 
entire  length  and  incurved  toward  the  ventral  suture. 

Wild  and  cultivated,  near  Bayamon,  in  gardens;  near  Coamo,  in  the  \'alley  of  K 
Fuerte  River;  near  Maricao,  on  the  bank  of  the  river  near  Mayaguez. — Cuba,  Jamaica 
Haiti,  St.  Thomas  (Grisebach),  St.  John,  St.  Croix  (Eggers),  Guadeloupe,  Martinique. 
St.  Vincent,  Grenada.  Widely  spread  in  the  Tropics  of  both  hemispheres,  though 
probably  indigenous  only  in  America. 

This  is  the  only  Cassia  species  in  Porto  Rico  in  which  the  le^me  is  winged.  The 
large  leaflets  connected  by  a  transverse  ridge  make  it  easily  recognized.  From  the 
leaves,  especially  in  Java  and  South  America,  is  made  a  remedy  used  in  skin  diseaf^es 
and  they  were  formerly  officinal  under  the  name  of  folia  cassiae  herpetica. 

Local  names,  tcdantalaj  talarUro. 

10.  Cassia  polyphylla  Jacq. 

(Urban,  274.) 

Shrub  2  to  4  meters  high  or  tree  15  meters  high;  leaflets  5  to  15-jugate  (often  10  to  12- 
jugate),  minute,  4.5  to  6.5  mm.  long,  3  to  4  mm.  wide:  flowers  solitary  in  the  axils  of 
the  leaves;  sepals  7  mm.  long;  petals  1.7  cm.  long;  pedicels  1.5  to  2  cm.  loi]^. 
slendet;  legume  15  cm.  long. 

Near  Guayama;  near  Coamo,  at  San  Ildefonso  and  on  the  declivities  of  Mount 
Santana;  alongroadsbetweenAibonito  and  Coamo;  near  Ponce,  at  Pefion;  nearJuanj 
Diaz,  at  Escalabrado;  near  Guanica,  in  littoral  thickets;  near  Salinas  de  Cabo  Roj«-, 
in  the  seashore  woods  of  Mount  Juliana. — Haiti,  St.  Thomas,  St.  Croix.  Tropical 
America. 

Tfiis  differs  from  all  the  other  Porto  Rico  Cassia  species  in  its  small  fasciculate  leavn? 
and  its  minute  leaflets. 

11.  Cassia  emarginata  L. 

-      (Urban,  274.) 

Shrub  3  to  10  or  tree  15  meters  high;  leaflets  2  to  6  cm.  long,  1.5  to  3  cm.  wide, 
flowers  golden  yellow,  in  racemes  which  are  solitary  or  fasciculate  in  the  axils  of  the 


a  For  illustration  see  Cook  and  Collins,  pi.  59,  facing  p.  159  (as  Herpetica  alcUa). 
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leaves;  sepals  4  to  6.5  mm.  long;  petals  6.5  to  11  mm.  wide;  legume  17  to  30  cm.  long, 
0.6  to  1  cm.  wide. 

Near  Coamo,  in  thickets  between  Serillos  and  Salinas  and  toward  BafLoe  and  in 
woods  on  Mount  San  Ildefonso;  between  Salinas  and  St.  Isabel. — Cuba,  Jamaica, 
Haiti,  Guadeloupe,  St.  Vincent  (Grisebach),  Margarita.    Colombia,  Central  America. 

12.  Cassia  diphylla  L.a 

(Urban,  275.) 

Annual,  suffrutescent,  glabrous,  0.33  to  1  meter  high;  leaflets  1.5  to  2.5  cm.  long, 
0.8  to  1.25  cm.  wide;  stipules  large,  very  acute,  scarious;  sepals  6.5  to  13  mm.  long; 
petals  shorter  than  the  sepals;  legume  3  to  5  cm.  long,  6  mm.  wide;  seeds  oblong, 
oblique  to  the  margins  of  the  legume.    • 

Near  Bayamon,  on  declivities  toward  Toa  Baja;  near  Santurce;  near  Humacao,  on 
grassy  declivities  at  Buenavista;  near  Salinas  de  Cabo  Rojo,  on  the  seashore  and  on 
Mount  Juliana;  near  Rincon,  in  rocky  places  on  the  mountains;  near  Aguada,  in  fields 
at  Piedra  Blanca;  near  Manati,  around  the  lagoon  of  Tortuguero  in  sandy  districts  near 
Campo. — Cuba,  Haiti,  St.  Kitts  (Grisebach),  St.  Vincent.  Tropical  America:  from 
Brazil  to  Central  America  and  Mexico. 

Cassia  diphylla  is  easily  recognized,  as  it  is  the  only  Porto  Rican  Cassia  species  with 
but  one  pair  of  leaflets. 

Local  names,  hedioruHlla^  zarzabacoa. 

13.  Cassia  portoricensis  Urb.b 

(Urban,  275.) 

Small  .shrub,  0.25  to  0.60  meters  high;  leaflets  8  to  15  mm.  long,  2  to  4  mm.  wide; 
stipules  lanceolate,  acuminate;  inflorescence  1  or  2-flowered;  sepals  lanceolate  or  ovate- 
lanceolate,  6.5  to  8  mm.  long;  petals  obovate  or  orbicular-obovate,  12  to  15  mm.  long, 
short-clawed;  stamens  8. 

Cassia  portoricensis  callosa  Uro. 

(Urban,  275.) 

Leaflets  on  the  margin  callose-lncrassate,  glabrous  or  subpilose;  inflorescence  usually 
2-flowered. 

Near  Guayanilla,  on  calcareous  mountains  near  Pefion;  near  Mayaguez. 
Local  name,  retama. 

Cassia  portoricensis  granulata  Urb. 
(Urban,  275.) 

Shrub  0.3  to  1  meter  high;  leaflets  not  callose  on  the  margin,  pilose;  inflorescence 
1 -flowered. 

Near  Ponce,  on  the  harbor;  near  Salinas  de  Cabo  Rojo,  in  forests  of  the  seashore; 
near  Guanica,  in  thickets  on  Mount  El  Maniel  and  in  salty  places  on  the  seashore. 
Indigenous. 

Local  name,  escobilla. 

This  species  is  distinguished  from  the  related  species  by  its  subcoriaceous,  oblique 
leaves. 


oCook  and  Collins,  p.  112,  as  Chamaecrista  diphylla. 
6  Cook  and  Collins,  p.  113,  as  Chamaecrista  portoricensis. 
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14.  Oaflysia  glandtdosa  L.a 

(Urban,  276.) 

A  herbaceous  or  suffrutescent  plant  0.5  to  1.5  meters  high;  leaves  5  to  8  cm.  long; 
leaflets  oblong-linear,  membranous;  peduncle  1  to  3-flowered;  sepals  1  cm.  long;  petals 
1.5  to  2  cm.  long,  yellow;  stamens  red;  legume  3  to  6  cm.  long,  5  to  6  mm.  wide. 

In  sandy  districts  near  Bayamon;  Sierra  de  Naguabo,  on  the  rocks  on  Mount 
Piedra  Palada  and  on  the  banks  of  the  Rio  Blanco;  between  Aibonito  and  Algarrobo, 
along  roads;  between  Aibonito  and  Coamo,  on  precipices;  near  Utuado,  on  declivities 
at  Pellejas  and  at  Mameyes  and  in  rocky  districts  at  Los  Angeles;  near  Sabana  Grande, 
on  the  banks  of  the  River  Estero;  near  Arecibo. — Cuba  (Richard),  Jamaica,  St.  Croix, 
St.  Martin  (Stockholm  Herbarium),  Guadeloupe,  Dominica,  Martinique,  St.  Vincent, 
Bequia  (Kew  Bull.  no.  81,  p.  248),  Barbados,  Grenada,  Trinidad  (Grisebach). — 
Tropical  South  America:  Brazil,  Guiana,  Colombia. 

Cassia  glandulosa  has  often  (as  by  Linnaeus  himself)  been  confounded  with  other 
species,  but  it  can  be  distinguished  from  Cassia  chamaecrista  in  that  its  petiole  bears  a 
stipitate  gland  between  the  lowest  pair  of  leaflets  (and  sometimes  several  below  the 
upper  pairs)  and  in  that  the  pairs  of  leaflets  are  usually  much  more  numerous.  Cassia 
chamaecrista  has  sessile  depressed  glands. 

Local  name,  tamarindillo,  Jiediondilla. 

15.   Cassia  mirabilis  (PoU.)  Urb. 
(Urban,  276.) 

Stem  suffrutescent,  glabrous;  leaves  pinnate,  2  cm.  long;  petiole  1.5  cm.  long,  with 
two  stipitate  glands;  leaflets  10  to  17-jugate,  5  mm.  long,  1  mm.  wide,  oblong,  rounded 
at  both  ends,  papyraceous,  glabrous  on  both  sides,  shortly  petiolulate,  mucronate; 
stipules  lanceolate,  acuminate,  3  mm.  long;  flowers  yellow;  legumes  2  to  2.5  cm.  long, 
3  mm.  wide,  brown,  glabrous,  papyraceous,  apiculate. 

Near  Manati,  in  sandy  soil  on  the  edge  of  Tortuguero  Lagoon  at  Campo  Alegre; 
between  Manati  and  Vega  Baja  in  sandy  soil;  near  Dorado,  in  the  meadows  of  the 
coast. 

16.  Cassia  nictitans  L. 

(Urban,  276.) 

Annual,  herbaceous  or  suffrutescent,  pubescent,  with  curved  hairs,  or  glabrescent; 
leaflets  12  to  25-(rarely  5-)  jugate,  0.4  to  1  cm.  long,  oblong-linear,  mucronulate,  slightly 
oblique  at  the  base,  penninerv^ed,  striate  with  veins;  petiole  bearing  a  stipitate  gland 
below  the  lowest  pair;  stipules  exceeding  the  insertion  point  of  the  gland,  acuminate 
from  a  lanceolate,  oblique  base;  peduncle  l-(to3-)  flowered,  much  exceeded  by  the 
leaves;  stamens  5  to  7  (or  even  10);  legume  bearing  scattered  curved  hairs;  petals  0.6 
to  0.8  cm.  long. — Variable  in  the  petiolar  glands,  which  are  long-stipitate  or  subees- 
sile. 

Near  Bayamon ;  near  Santurce ;  near  Juncos,  on  Mount  Santo  de  Leon ;  near  Maunabo, 
at  Punta  de  la  Tuna;  near  Aibonito,  on  precipices  toward  Coamo;  near  Coamo,  in 
meadows  between  Serillos  and  Salinas;  between  Penuelas  and  Tallaboa  Alta,  on  the 
roadside;  near  Sabana  Grande,  on  the  bank  of  the  Estero  River;  near  Guanica,  in 
thickets  on  the  seashore  at  Carlo  Gordo;  near  Mayaguez;  near  Maricao,  in  pastures;  near 
Rincon,  in  the  mountains  at  Calvache. — Bahama,  Cuba,  Jamaica,  Haiti,  St.  Thomas, 
St.  Kitts,  Guadeloupe,  Martinique,  St.  Vincent,  Margarita,  Curasao,  Mexico,  subtrop- 
ical and  temperate  North  America. 


oCook  and  Collins,  p.  113,  as  Chamaecrista  glandulosa 
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20.  iniAMERTA  Loefl. 

Krameria  Loefl.  Iter  Hisp.  195.  1758. 

Calyx  with  4  or  5  subequal,  imbricate,  more  or  less  corollaceous  segments,  the  outer 
one  somewhat  larger  than  the  others;  petals  4  or  5,  narrower  than  the  calyx  segments, 
the  upper  ones  subequal,  long-clawed,  sometimes  free,  sometimes  connate,  the  middle 
one  often  folded,  the  2  lower  ones  reduced  to  thick,  short,  fleshy  scales;  stamens  3  or  4, 
hypogynous,  the  anthers  basifixed,  opening  by  an  oblique  introrse  pore;  ovary  sessile 
with  2  collateral,  hanging,  anatropous  seeds;  style  cylindrical,  pointed;  legume  globose 
or  somewhat  compressed,  aculeate  or  weakly  spinous,  indehiscent;  seeds  exalbumi- 
nous. — Shrubs  or  herbs,  often  decumbent  and  silky- tomentose;  leaves  simple  or  rarely 
digitate  (leaflets  3);  flowers  purple,  axillary,  sometimes  in  leafy  racemes;  bracts  2, 
at  or  above  the  middle  of  the  peduncle;  filaments  free,  or  connate  half  their  length. 

1.  Krameria  izma  L. 

(Urban,  277.) 

Plant  0.5  to  1  meter  high;  stem  erect,  branched,  woody  below,  villous-pubescent; 
leaves  elliptical-lanceolate,  mucronate;  flowers  racemose,  purple  or  dark  piuT)le; 
pedicels  short,  bibracteolate  about  the  middle;  sepals  4,  pubescent  externally;  posterior 
petals  connected  at  the  base;  stamens  4;  spines  of  pericarp  glochidiate. 

Between  Ponce  and  Guayanilla,  on  calcareous  rocks  of  the  coast;  near  Ponce,  on  the 
harbor  and  at  Pefion;  near  Guanica,  in  littoral  thickets  at  Salinas  and  on  the  declivities 
at  Punta  de  loa  Pescadores;  near  Cabo  Rojo,  in  forests  near  the  seashore. — Haiti,  St. 
Thomas,  Antigua  (Grisebach),  Curasao  (Vahl),  Colombia. 

21.  PABEINSONIA  L. 

Parkinsonia  L.  Sp.  PI.  1:375.  1753. 

Calyx  with  a  short  receptacle  and  5  subequal,  membranous,  slightly  imbricate  seg- 
ments; petals  5,  nearly  equal,  the  posterior  one  the  widest;  stamens  10,  their  filaments 
villous  at  the  base;  ovary  free,  in  the  fundus  of  the  receptacle,  substipitate,  multiovu- 
late;  style  filiform;  stigma  small,  terminal;  legume  narrowly  linear,  narrowed  to  each 
end,  usually  constricted  between  the  subdistant  seeds,  scarcely  or  not  at  all  dehiscent; 
valves  thinly  coriaceous,  longitudinally  reticulate-striate;  seeds  oblong,  longitudinally 
disposed,  albuminous. — Trees  or  shrubs  with  thorny  stipules;  leaves  bipinnate;  com- 
mon petiole  very  short,  spine-pointed:  pinnae  2  to  4,  with  the  rachis  much  elongated, 
flattened,  bearing  numerous,  opposite  or  scattered,  very  small  leaflets,  which  are  occa- 
sionally abortive;  flowers  yellow,  in  lax  axillary  racemes;  bracts  small,  caducous; 
bracteoles  wanting. 

1.  Parkinsonia  aculeata  L. 

(Urban,  277.) 

Small  trees  or  shrubs;  common  petiole  only  1  to  2  mm.  long;  pinnae  1  or  2-jugate; 
secondary  petioles  winged,  linear,  acuminate,  16  to  36  cm.  long;  leaflets  minute, 
oblong  or  obovate,  4  to  5  mm.  long,  1  to  2  mm.  wide,  blunt,  the  uppermost  (or  many) 
abortive;  flowers  yellow,  in  lax  axillary  racemes,  9  to  16  cm.  long;  calyx  7  mm.  high; 
corolla  suborbicular,  1  cm.  in  diameter;  legume  8  to  9  cm.  long,  1  cm.  wide,  constricted 
between  the  seeds. 

Near  Fajardo  on  the  seashore  between  Guayama  and  Guamani  along  roads;  near 
Mayaguez;  near  Quebradillas. — Florida  Keys,  Cuba,  Jamaica,  Haiti,  St.  Thomas,  St. 
Croix,  St.  John  (i^ers),  St.  Martin,  St.  Bartholomew  (Stockholm  Herbarium), 
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Antigua,  Guadeloupe,  Martinique,  St.  Vincent,  Bequia,  Cannouan  (Kew  Bull.  no. 
81,  p.  248),  Union  (do.),  Barbados  (Grisebach),  Grenada,  Trinidad  (Grisebach^,  Mar- 
garita. Tropical  and  subtropical  regions  of  both  hemispheres.  In  the  Old  World, 
however,  it  is  a  cultivated  plant. 

From  the  bark  and  leaves  is  made  a  medicament  used  in  all  wasting  diseases;  from 
the  flowers  and  seeds  another  used  for  intermittent  fever.  The  bast  is  Employed  in 
the  manufacture  of  paper.  Its  whitish,  close-grained  wood  is  used  for  fuel  and  also 
makes  good  charcoal. 

The  plant  is  easily  recognized  on  account  of  its  peculiar  habit.  The  primary 
petioles  are  very  short,  the  pinnae  extremely  long  and  spine-pointed,  the  leaflets 
minute  and  sometimes  almost  abortive. 

Local  names,  palo  de  rayo,  fior  de  rayo.    Jerusalem  thorn  (Cook  and  Collins). 

22.    HAEMAT0XYLX7M  L. 

Haematoxylum  L.  Sp.  PI.  1:  384.  1753. 

Calyx  with  a  short  receptacle;  segments  5,  subequal,  deeply  imbricate;  petals  5, 
oblong,  spreading,  nearly  equal,  imbricate  in  estivation;  stamens  10,  free,  nearly 
erect;  filaments  slightly  pilose  at  the  base;  ovary  subsessile,  free,  2  or  3  ovulate;  style 
filiform;  stigma  small,  terminal;  legume  lanceolate,  compressed,  membranous,  adher- 
ing at  the  sutures,  separating  lengthwise  in  the  middle  of  the  valves  into  2  boat-shaped 
false  valves;  seeds  transverse,  oblong,  the  chalaza  ventral,  albuminous. — Glabrous 
trees,  the  leaves  paripinnate  or  bipinnate,  the  leaflets  obovate,  paucijugate;  stipules 
sometimes  spinous,  sometimes  small  and  caducous;  flowers  yellow,  small,  in  lax 
axillary  racemes;  bracts  small,  caducous;  bracteoles  wanting. 

1.  Haematoxylum  campechianum  L. 

(Urban,  277.) 

Tree  5  meters  high,  the  branches  white-barked,  often  spiny;  leaves  paripinnate; 
leaflets  3  or  4-jugate,  obovate,  retuse,  glabrous,  1.5  to  2.5  cm.  long;  flowers  yellow; 
calyx  4  mm.  long;  petals  oblong-obovate,  6  mm.  long. 

Near  Ponce,  on  the  seashore;  near  Cabo  Rojo,  toward  Puerta  Real,  on  roadsides; 
near  Mayaguez,  on  Mount  Mesa;  near  Isabela,  in  forests  near  the  seashore. — Bahama, 
Cuba,  Jamaica,  Cayman,  Haiti,  St.  Thomas,  St.  Croix,  St.  John,  St.  Bartholomew 
(Stockholm  Herbarium),  Antigua  (Grisebach),  Guadeloupe,  Dominica,  Martinique,  St. 
Lucia  (Grisebach),  St.  Vincent,  Bequia,  Mustique  (Kew  Bull.  no.  81,  p.  248),  Grenada, 
Tobago,  Trinidad.  This  tree  is  indigenous  in  Mexico  and  in  Central  America.  It  is 
widely  diffused,  however,  either  under  cultivation  or  naturalized,  in  the  West  Indies, 
especially  Jamaica,  and  in  the  northern  part  of  South  America,  as  well  as  in  some 
parts  of  tropical  Asia. 

From  the  blood-red  heartwood  of  the  tree  (which  becomes  black  on  exposure  to  the 
air)  is  made  logwood  (campeachy-wood),  an  exceedingly  valuable  dyestuff.  The 
important  crystalline  principle  of  this  wood,  haematoxylin  (C16H14  G6),is  much  use 
as  a  dyestuff  to  produce  blue,  violet,  and  black.  The  most  valuable  logwood  comes 
from  the  west  coast  of  Yucatan,  the  least  valuable  from  the  Antilles.  The  wood  is 
of  value  in  cabinet  work,  and  the  bark  contains  a  gum  from  which  one  kind  of  India 
ink,  also  called  Chinese  ink,  is  made.  In  the  countries  where  the  tree  is  indigenous  the 
the  bark,  bast,  and  legimies  are  used  by  the  people  medicinally. 

Local  names,  'palo  de  campechej  campeche. 
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28.  POINOIANA  L. 

Paindana  L.  Sp.  PI.  1:  380.  1753. 
Paincia  Neck.  Elem.  2:  449.  1790. 
Delanix  Raf.  Sylva  Tellur.  2:  92.  1836. 

Calyx  with  a  very  short  turbinate  receptacle,  sometimes  with  almost  none;  seg- 
ments 5,  nearly  equal,  valvate  in  estivation;  petals  5,  round,  imbricate,  nearly  equal, 
or  the  posterior  one  different  from  the  others;  stamens  10,  free,  deflexed;  filaments 
slightly  villous  at  the  base,  toward  the  top  inflexed;  ovary  sessile,  free,  multiovulate; 
style  filiform,  stigma  terminal,  ciliolate,  but  slightly  dilated;  l€^;ume  coriaceous, 
elongated,  compressed,  obliquely  veined,  2-valved,  with  tissue  between  the  seeds; 
seeds  compressed,  ellipsoidal  or  oblong,  transversely  disposed,  albuminous. — Unarmed 
trees;  leaves  bipinnate;  leaflets  small,  numerous;  stipules  obscure;  flowers  hand- 
some, orange  or  scarlet,  corymbose  at  the  ends  of  the  branches;  bracts  small,  caducous; 
bracteoles  wanting. 

A  1.  Poinciana  reg^a  6oj.;  Hook.<i 

(Urban,  278.) 

Tree  15  to  20  meters  high;  leaves  20  to  40  cm.  long;  pinnae  8  to  20-jugate,  multi- 
foliolate;  leaflets  oblong,  7  mm.  long,  3  nam.  wide,  blunt  at  each  extremity,  upon 
very  short  petioles;  flowers  scarlet;  calyx  2.5  cm.  long;  petals  5.5  cm.  long,  the  claw 
2  cm.  long,  the  lamina  orbicular,  3.5  cm.  in  diameter;  vexillum  white  with  a  pinkish 
tint;  legume  12  to  37  cm.  long,  3  to  4.5  cm.  wide. 

Cultivated  and  seemingly  wild  in  Fajardo  on  the  public  squares;  in  Cabo  Rojo,  in 
the  market  place;  near  Mayaguez. — Bahama,  Haiti,  St.  Thomas,  St.  Croix,  Guade- 
loupe (Duss),  Martinique,  Margarita.  Native  of  Madagascar,  but  cultivated  on 
account  of  its  beauty  on  the  east  and  west  coasts  of  Africa,  in  India,  and  in  other 
parts  of  the  Tropics. 

This  magnificent  tree,  with  its  bright  scarlet  flowers  and  fern-like  leaves,  is  the 
handsomest  of  the  Caesalpinioideae.  Wood  white,  light,  soft,  and  loose-grained; 
takes  a  fine  polish. 

Local  names,  flamhoydn^  flamhoydn  Colorado. 

24.  OAESAIiPINIA  L. 

Caescdpinia  L.  Sp.  PI.  1:  380.  1753. 

Calyx  with  short  or  very  short  receptacle;  segments  5,  imbricate,  the  lowermost 
one  concave  or  boat-shaped  and  usually  larger  than  the  others;  petals  5,  orbicular, 
sometimes  oblong,  spreading,  strongly  imbricate,  subequal  or  the  uppermost  one 
smaller;  stamens  10,  free,  deflexed;  filaments  usually  villous  or  glandular  at  the 
base;  ovary  sessile,  free,  the  ovules  few;  style  terete,  often  filiform,  sometimes 
clavate  at>the  top;  stigma  terminal,  truncate  or  concave;  legume  ovoid,  oblong, 
lanceolate  or  falcate,  compressed,  sometimes  with  thickened  sutures,  coriaceous, 
flat  or  turgid,  sometimes  2-valved,  sometimes  indehiscent  or  later  slightly  2-valved, 
often  pulpy  between  the  seeds;  seeds  tranvserse,  ovoid  or  globose,  exalbuminous  (or 
.  albuminous  in  C.  jnilcherrima). — Trees  or  often  high-climbing  shrubs,  unarmed  or 
with  scattered  prickles;  leaves  bipinnate;  leaflets  small  and  numerous  or  large  and 
few,  membranous  or  coriaceous;  stipules  various;  flowers  yellow  or  red,  often  hand- 
some, in  lax  simple  or  panicled  racemes,  axillary  or  on  the  ends  of  the  branches. 
Bracts  wanting. 

o  For  illustration  see  Cook  and  Collins,  pZ.  54,  facing  p.  223. 
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The  five  Porto  Rican  species  of  this  genus  belong  to  four  different  sections.  C- 
bonduc  and  C.  crista  are  included  in  section  1,  Guilandina.  They  are  aculeate, 
scandent  shrubs  with  membranous  leaflets  and  echinate  legumes. 

C.  sepiaria  belongs  to  section  3,  Sappania.  It  is  a  prickly  climbing  shrub  with 
seeds  that  are  as  long  as  wide,  and  glabrous  legumes. 

C.  pulcherrimay  a  shrub  with  beautiful  fragrant  flowers,  is  contained  in  section  4, 
Caesalpinaria.  The  long-exserted  anthers  and  small  membranous  leaflets  are  also 
noticeable. 

C.  gilliesii,  worthy  of  notice  on  account  of  its  minute  leaflets  and  lanceolate 
legumes,  is  included  in  section  6,  Erythrostemon. 

KEY  TO  THE   SPECIES. 

Mowers  rather  small  with  subsessile  bracts,  in  spikes;  petiole 
with  prickles;  legume  with  prickles. 
With  stipules;  bracts  of  the  pedicels  horizontal,   curved; 

seeds  lead-colored.  » 1.  C.  crista. 

Without  stipules;  bracts  of  the  pedicels  erect;  seeds  yellow.      2.  C.  bonduc. 
Flowers  large,  long-stipitate,  without  bracts,  in  showy  racemes; 
legume  without  prickles. 
Petioles  with  prickles;  leaves  pilose.  3.  C.  sepiaria. 

Petioles  without  prickles;  leaves  glabrous. 

Flowers  showy,  yellow;  pedicels  and  petioles  glandular; 

legume  glandular.  4.  C.  gUliesii,- 

Flowers  showy,  scarlet;  pedicels  and  petioles  glabrous; 
legume  glabrous.  5.  C.  pukherrima. 

1.  Oaesalpinia  crista  L. 

(Urban,  278.) 

Shrub,  scandent,  4  meters  high,. aculeate;  leaves  bipinnate;  leaflets  8  to  12-jugate, 
ovate  to  ovate-oblong,  2  to  6  cm.  long,  shortly  and  obtusely  acuminate,  membrsmous 
or  subchartaceous;  stipules  conspicuous,  cut  into  large  segments;  bracts  beneath  the 
buds  horizontal  or  curved;  flowers  rusty  yellow,  calyx  lobes  7  mm.  long;  petals  ovate- 
oblong,  1  cm.  long;  legume  oblique,  5  to  7.5  cm.  long,  3.5  cm.  wide,  turgid;  seeds 
lead-colored. 

In  coast  districts  near  Bayamon;  near  Humacao,  in  copses  at  Punta  Candeleio; 
near  Patillas,  around  Guardaraya;  near  Guanica,  in  thickets  at  Salinas;  near  Maya- 
guez  at  Guanajibo. — Bermuda  (Hemsley),  Florida  Keys,  Bahama,  Cuba,  Jamaica, 
Haiti,  St.  Thomas,  St.  Croix,  St.  John,  St.  Martin  (Stockholm  Herbarium),  St.  Bar- 
tholomew, Guadeloupe,  Dominica  (Grisebach),  Martinique,  St.  Vincent,  Mustique 
(Kew  Bull.  no.  81,  p.  248),  Barbados,  Grenada.  Tropics  of  Asia,  Africa,  and  Amer- 
ica, Australia,  and  New  Guinea. 

Every  part  of  the  plant  (root,  leaves,  seeds,  bark)  is  valuable  medicinally.  There 
appears  to  be  a  difference  of  opinion  regarding  the  properties  of  the  roots,  but  all 
authors  agree  in  extolling  the  virtues  of  the  seed.  For  making  bracelets,  necklaces, 
and  rosaries  the  seeds  are  much  used,  and  in  some  countries  the  children  use  them 
for  marbles. 

Local  names,  mato  de  playa,  mato  azul.  Cuba,  guacalote  prieto  (Law,  Morales), 
St.  Thomas,  gray  nickars  (Eggers);  St.  Croix,  nickars  (West);  Guadeloupe,  canique 
grise,  oeil  de  chat  (Duchassaing,  Duss);  Martinique,  yeiuc  de  chat  (Duss,  Hahn);  Gre- 
nada, horse-eye f  qtiashi  (Broadway). 
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2.  Oaesalpinia  bonduo  (L.)  Roxb. 
(Urban,  278.) 

Prickly  trailing  shrubs;  leaves  pari  pinnate;  stipules  none;  primary  and  secondary 
petiole?  puberulous,  bearing  recurved  prickles;  leaflets  5  to  8-jugate;  ovate  or  ellip- 
tical, shortly  acuminate,  subcoriaceous,  4  to  8  cm.  long,  2.5  to  4.5  cm.  wide;  flowers 
yellow;  bracts  beneath  the  buds  erect;  legume  broadly  ovate-oblong,  convex- 
compressed,  prickly;  seeds  yellow. 

Near  Isabela. — Florida  Keys,  Cuba,  Jamaica,  Cayman  (Cockerell),  Haiti  (Plu- 
mier),  Florida,  Mexico,  Java,  Sumatra,  Amboina,  East  Indies  (Baker). 

Local  names,  matos  de  playa.  Cuba,  guacaloU  aTnarillo  (Sagra  <&  Sauv.);  Jamaica, 
nicker  tree  (Sloane). 

3.  Oaesalpinia  sepiaria  Roxb. 

(Urban,  279.) 

Shrub  diffuse  or  trailing,  2  to  3  meters  high,  prickly,  puberulous  above;  pinnae 
6  to  10-  (rarely  4-)  jugate;  leaflets  8  to  12-jugate,  oblong,  rounded,  or  sub  truncate,  1  to 
1.7  cm.  long,  5  to  6  mm.  wide,  pale  and  puberulous  or  glabjescent  beneath;  stipules 
semisagittate,  deciduous;  petals  1.5  cm.  long,  slightly  exceeding  the  calyx;  filaments 
shortly  exserted,  villous  below;  legume  flat-compressed,  at  length  tumid,  6  to  6.25  cm. 
long,  1.5  cm.  wide. 

Cultivated  and  seemingly  spontaneous  near  Bayamon ;  near  Pepino,  along  roadsides; 
around  Enea;  between  San  German  and  Lajas  Arriba,  along  roadsides;  near  Maricao 
on  declivities. — Cuba,  Jamaica,  Haiti,  Guadeloupe,  Dominica,  Martinique,  St.  Vin- 
cent, Barbados,  Grenada.  Introduced  from  the  East  Indies,  but  naturalized  in  all  of 
the  Antilles. 

Caesalpinia  sepiaria  is  useful  for  making  hedges. 

Local  name,  zarza;  Guadeloupe  and  Martinique,  croc  it  cMen,  arrite-bcpufSj  /em- 
ambonCy  gendarme,  arrite-nigre. 

4.  Oaesalpinia  gilliesii  Wall. 

(Urban,  279.) 

Tree,  1  to  4  meters  high,  unarmed;  branches  at  first  glandular;  leaves  imparipin- 
nate;  pinnae  10  to  20-jugate;  leaflets  8  to  15-jugate,  petioles  glandular,  subsessile, 
oblong,  obtuse,  4  to  8  mm.  long,  2  to  3  mm.  wide,  membranous;  racemes  15  to  30  cm. 
long,  simple;  pedicels  2  to  3  cm.  long,  glandular-viscous;  calyx  lobes  oblong,  2  to  2.5 
cm.  long;  petals  broadly  obovate,  2.75  to  3.5  cm.  long,  yellow;  legume  oblique, 
slightly  falcate,  compressed,  glandular,  7.5  cm.  long;  seeds  ovate. 

Cultivated  near  Guanica.     Native  country,  Argentina. 

Local  name,  espiga  de  amor. 

5.  Oaesalpinia  pulcherrima  (L.)  Sw. 

(Urban,  279.) 

Tree,  small,  glabrous,  3  to  5  meters  high;  branches  unarmed,  often  with  a  glaucous 
bloom;  leaves  bipinnate,  12  to  24  cm.  long;  pinnae 4  to  9-jugate;  leaflets 5  to  12-jugate, 
obovate  or  oblanceolate-oblong,  1.5  to  2  cm.  long,  8  to  9  mm.  wide;  racemes  terminal 
and  from  upper  axils,  bearing  many  showy,  variegated,  yellow  and  carmine,  or  rarely 
pale  yellow,  flowers  on  long  pedicels  (5  to  7.5  cm.);  calyx  lobes  glabrous,  about  9  mm. 
long;  petals  usually  1  to  2.5  cm.  long;  legume  coriaceous,  flat,  5  to  9  cm.  long,  1.5  cm. 
broad  above,  glabrous;  seeds  obovate-quadrate,  compressed. 
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Cultivated  and  seemingly  spontaneous  near  Bayamon;  near  Yabucoa;  near  Utuado, 
at  Salto  Arriba;  near  Mayaguez. — Florida  Keys,  Bahama  (Dolley),  Cuba,  Jamaica. 
Cayman  (Hitchcock),  Haiti,  St.  Thomas,  St.  Croix,  St.  Martin  (Stockholm  Herbarium), 
St.  Bartholomew  (do.),  St.  Kittfl,  Antigua  (Grisebach),  Guadeloupe,  Martinique, 
St.  Vincent,  Barbados  (Sloane),  Grenada,  Tobago,  Trinidad  (Grisebach).  The  plant 
is  also  found  in  America,  Asia,  and  Africa.     Native  country  unknown. 

This  elegant  bush  remains  in  flower  all  the  year.  In  one  variety  the  flowers  are  red , 
in  another  yellow.    The  leaves,  flowers,  and  seeds  are  largely  used  in  native  medicine. 

Local  name,  davellina.  Cuba,  cuacamaya  (Sagra);  Jamaica,  flovoer  fence  of  Barbados 
or  wild  senna  or  Spanish  carnation  (Sloane),  Barbados  pride  (P.  Brown,  Macfadyen); 
France,  poindade  or  fleurs  de  paradis  (Jacquin);  Haiti,  poincellade  (Jager,  Buch>; 
Danish  Islands,  dudeldu  (Eggers);  Guadeloupe,  baragueite  (Duchassaing,  Duss);  Mar- 
tinique, arrete-bceufs  (Duss);  Barbados,  flower  fence  or  Spanish  carnation  (Hughes); 
Tobago,  dudeldu  (Eggers). 

20.  MYBOSPEBMUM  Jacq. 

Myrospermum  Jacq.  Enum.  PI.  Carib.  4. 1760. 
Calusia  Bert.;  DC.  Prod.  2:  94.  1825,  as  section. 

Calyx  inflexed-turbinate,  with  very  short,  wide,  membranous  teeth;  standard 
obovate,  the  4  inferior  petals  free,  almost  alike,  curved,  lanceolate,  acute;  stamens 
free,  persistent,  with  long  filaments  and  small  anthers;  ovary  stipitate,  2  to  many- 
seeded;  style  subulate,  almost  straight,  with  a  small  terminal  stigma;  pod  stipitate, 
compressed,  indehiscent,  with  one  seed  at  the  apex,  narrowed  to  the  base,  2-winged, 
the  wing  of  the  upper  suture  broader  than  that  of  the  lower;  seeds  oblong. — Tree  with 
imparipinnate  leaves;  leaflets  with  pellucid  lines  and  dots;  flowers  rather  large,  in 
terminal  racemes. 

1.  Myrospennum  frutescens  Jacq. 

(Urban,  279.) 

A  small  tree,  3  to  5  meters  high  or  a  large  one  20  meters  high;  leaflets  5  to  7-jugate, 
2  to  2.5  cm.  long,  membranaceous,  oblong  or  oval,  roundish,  retuse  or  blunt  at  the 
apex,  glabrous,  striate  with  pellucid  lines;  flowers  white,  the  standard  striped  in  the 
middle  with  green;  legume  5  to  7.5  cm.  long  (including  the  wing),  as  broad  as  the  wing, 
which  tapers  at  the  base  into  a  short  stalk. 

Cultivated  and  seemingly  wild  near  Coamo;  near  Pefiuelas,  near  Utuado,  in  a  thicket 
of  Coffea  arabica  at  San  Andres;  near  Mayaguez. — St.  Croix  (Eggers).  Native  coimtr' 
Trinidad,  Central  America,  Colombia,  Venezuela. 

Local  names,  cereipo^  sereipo, 

26.  OBMOSIA  Jacks. 

Ormosia  Jacks.  Trans.  Linn.  Soc.  10:  360.  pis.  25,  27.  1811. 
Macrotropis  DC.  Prod.  2:  98.  1825. 

Calyx  campanulate  with  the  2  upper  teeth  subconnate  and  usually  longer  and  wider, 
often  incur\'ed;  petals  unguiculate;  standard  suborbicular  or  cordate;  wings  oblique, 
obovate-oblong;  keel  with  the  petals  free;  stamens  free,  unequal,  all  or  all  but  one  or 
two  perfect;  anthers  versatile;  ovary  subsessile,  biovulate  or  multiovulate;  style 
filiform,  involute  at  the  apex;  stigma  introrse,  lateral;  pod  oblong  or  more  rarely 
linear,  usually  short,  compressed,  coriaceous,  fleshy  or  woody,  2-valved,  continuous  or 
septate  between  the  seeds;  seeds  obovate  or  oblong,  rather  thick,  shiny,  scarlet  or 
spotted  with  black. — Trees  with  imparipinnate  or  abruptly  pinnate  leaves;  leaflets 
coriaceous;  flowers  white,  lilac,  or  blackish  purple  in  terminal,  more  rarely  axillary, 
panicles,  sometimes  in  racemes. 


Digitized  by 


Google 


PERKINS — THE  LEGUMIN08AE   OP  PORTO  RICO.  169 

1.  Ormosia  krogii  Urb. 
(Urban,  280,) 

Tree  10  to  25  meters  high;  leaves  7  to  9-foliolate;  petioles  20  cm.  long;  leaflets  7  to 
15  mm.  long,  petiolulate,  oval  or  oval-elliptical,  obovate  or  ovate,  rounded  or  truncate 
at  the  top,  rounded  or  subtruncate  at  the  base,  7  to  25  cm.  long,  3.5  to  14  cm.  wide, 
coriaceous,  upper  surface  glabrous,  lower  surface  with  minute  ad  pressed  hairs;  inflores- 
cence sometimes  35  cm.  long,  axillary  or  terminal,  paniculate  or  8ubcorymlx)se;  calyx 
10  mm.  long,  pilose;  petals  dark  violet;  standard  suborbicular,  12  mm.  wide,  spotted 
with  white  or  pale  yellow;  wings  oblique,  obovate-cuneate;  keel  petals  free,  oblique, 
oblong,  13  to  14  nmi.  long;  ovary  4  to  6-ovulate;  pod  10  cm.  long.  2  cm.  wide,  con- 
stricted between  the  seeds;  seeds  suborbicular  or  obovate-orbicular,  10  to  12  mm. 
long,  6  to  9  mm.  thick,  carmine- red  or  spotted  with  black. 

In  the  primeval  woods  near  Bayamon;  near  Juncos,  on  Mount  Guvuy ;  Sierra  de  las 
Piedras,  on  Mount  Frances;  near  Yabucoa,  on  Mount  Piedra  Azul  at  Jdcana  and  on 
Mount  Cerro  Gordo;  near  Adjuntas,  on  Mount  Andubo  and  Mount  Cedro;  near  Utuado, 
at  Roncador;  in  Sierra  de  Lares  at  Guajataca. — Dominica  at  Castle  Bruce. 

Local  names,  niatos  or  palo  de  wntos,  peronia. 

27.  SOPHORA  L. 

Sophara  L.  Sp.  PI.  1:  373.  1753. 

Calyx  teeth  short;  standard  obovate  or  orbicular,  erect  or  spreading;  wings  oblong, 
oblique;  keel  oblong,  nearly  straight,  its  petals  usually  imbricate  or  coherent  along 
the  back;  stamens  perigynous  or  nearly  hypogynous,  free  or  rarely  slightly  connate 
at  the  base;  anthers  versatile;  ovary  short-stalked,  multiovulate;  style  incurved; 
stigma  minute,  terminal;  pod  moniliform,  terete  or  slightly  compressed,  coriaceous 
and  indehiscent  in  our  species;  cotyledons  thick,  the  radicle  sometimes  straight  and 
short,  sometimes  longer  and  inflexed. — Trees  or  shrubs  with  imparipinnate  leaves; 
leaflets  sometimes  small  and  numerous,  sometimes  few  and  large,  often  with  stipels; 
flowers  white,  rarely  a  bluish-violet,  in  simple  terminal  racemes,  these  sometimes 
aggregated  in  panicl^. 

1.  Sophora  tomentosa  L. 

(Urban,  280.) 

A  robust,  erect  shrub,  2  to  3  meters  high,  the  branches  densely  ^enteous;  petiole 
2.5  cm.  long;  rachis  5  to  10  cm.  long;  leaflets  15  to  19,  nearly  sessile,  oblong,  4  to  5  cm. 
long,  slightly  mucronate,  the  base  slightly  rounded,  subcoriaceous,  both  sides  densely 
and  permanently  coated  with  adpressed  gray-silvery  tomentum;  flowers  in  lax  12  to 
30-flowered  axillary  and  terminal  racemes;  pedicels  0.6  to  1.2  cm.  long,  argenteous, 
with  a  lanceolate  or  linear  bract  at  the  base;  calyx  campanulate,  6  to  8  nmi.  deep, 
subtruncate,  argenteous;  corolla,  bright  yellow,  1.8  cm.  deep;  pod  12.5  to  15  cm.  long, 
with  5  to  8  coriaceous  segments  6  to  8  mm.  thick,  connected  by  narrow  necks. 

Near  Guanica,  at  Salinas;  near  Mayaguez  in  coast  districts  toward  Guanajibo. — 
Bermuda  (Hemsley),  South  Florida  (Chapman),  Bahama  (Hitchcock),  Cuba,  Jamaica, 
Haiti,  St.  Thomas,  St.  Croix  (Eggers),  Antigua  (Grisebach),  Guadeloupe  (do.),  Marie 
Galante,  Martinique,  St.  Lucia,  St.  Vincent,  Union  (Kew  Bull.  no.  81,  p.  248).  A 
^cosmopolitan  of  the  Tropics,  often  found  on  the  seashore. 
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28.  OBOTALARIA  L. 

Crolalaria  L.  Sp.  PI.  2:  714.  1753. 
Clavulium  Desv.  Ann.  So.  Nat.  0:  407.  1826. 
Maria- Antonia  Parl.  Mar.  Ant.  Nov.  Gen.  3.  1844. 

Calyx  laciniae  free  or  more  rarely  the  two  upper  ones  and  the  three  lower  ones  more 
or  less  united;  standard  orbicular,  more  rarely  ovate,  usually  callous  above  the  short 
claw;  wings  oblong  or  obovate,  shorter  than  the  standard;  keel  incurved  or  angled, 
terminating  inwards  in  a  straight  or  incurvHnl  beak,  rarely  almost  obtuse  and  not 
beaked;  stamens  all  united  in  a  sheath  open  along  the  upper  side;  anthers  alternately 
long  and  erect  and  short  and  versatile;  ovary  sessile  or  distinctly  stalked,  with  2  or 
more  ovules;  style  much  incurved  or  suddenly  bent  inward,  with  a  longitudinal  line 
of  hairs  above  the  middle  on  the  inner  side;  stigma  terminal;  pod  round  or  oblong, 
turgid  or  inflated,  2-valved,  continuous  within;  seeds  with  a  filiform  funiculus. — 
Herbs,  shrubs,  or  undershrubs;  leaves  alternate,  simple  or  digitately  compound  with 
usually  3^  rarely  1  or  5  or  7  leaflets;  stipules  free  fmm  the  petiole,  occasionally  decur- 
rent  along  the  stem,  sometimes  large  and  foliact^ous,  sometimes  small,  rarely  wanting; 
flowers  yellow,  more  rarely  blue  or  purple,  in  simple  racemes  terminal,  becoming 
sometimes  leaf-opposed,  more  rarely  solitary':  bracteoles  small,  on  the  peduncle  or 
adnate  to  the  calyx  tube,  rarely  wanting. 

KEY   TO    THE    SPECIES. 

Leaves  simple  (Section  Simplicifouae  Benth.). 

Stipules  foliaceous,  broadly  decurrent,  with  a  semilunar,  incurved 
top;  leaves  oval  or  oblong,  sessile  or  subsessile;  peduncle  lat- 
eral, elongated,  few-flowered;  calyx  5-parted,  usually  as  long 
as  the  corolla. 

Peduncles  reaching  10  cm.;  flowers  many;  leaves  reaching  7 

cm. ;  jxyds  stipitate. 
Peduncles  short,  about  3-flowered;  leaves  5  cm.  long;  pod 
subsessile. 
Stipules  wanting;  leaves  cuneate-oblong,  shortly  petioled,  retuse 
or  very  obtuse  or  faintly  mucronate  at  the  top;  flowers  in  lax 
terminal,  elongated,  many-flowered  racemes;  calyx  bilabiate, 
exceeded  by  the  corolla. 
Leaves  digitately  Jrifoliolate  (Section  Trifoliolatae  Baker). 

Racemes  both  lateral  and  terminal,  laxly  6  to  12-flowered,  5  to  10 
cm.  long,  on  peduncles  2.5  to  10  cm.  long;  corolla  bright  yel- 
low; leaflets  obovate  or  orbicular,  2.5  to  4  cm.  long,  the  com- 
mon petiole  4.5  to  5.5  cm.  long;  pod  oblong,  broad,  turgid, 
clothed  with  fine  spreading  hairs  like  those  of  stem. 
Flowers  1  to  4  together  in  the  axils  of  many  of  the  leaves,  if  more 
than  one  racemose  or  umbellate;  corolla  yellow,  faintly  veined; 
leaflets  elliptical-lanceolate,  1  to  2  cm.  long,  7  to  9  mm.  wide, 
common  petiole  2  to  3.5  cm.  long;  peduncles  short,  5  mm.  long; 
pod  glabrescent. 

1.  Orotalcuria  stipularia  Desv. 

(Urban,  280.) 

Annual,  erect,  0.33  meter  high  or  higher;  leaflets  oval  or  oblong,  2.5  to  7  cm.  long, 
1  to  2.25  cm.  wide,  sessile,  subhirsute-pubescent  on  both  sides;  peduncle  5  cm.  long; 
flowers  yellow,  small;  calyx  5-parted,  usually  as  long  as  the  corolla,  fulvopilose; 


1.  C.gfipularia. 

2.  C.sagiUalis. 

3.  C.  rHusa. 


4.  C,  incttna. 


5.  C.  lotifolia. 
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segments  lanceolate:  corolla  about  1  cm.  long;  legume  2.5  to  3.5  cm.  long,  8  ram.  wide, 
glabrous. 

Near  Bayamon  along  roads;  near  Coamo;  near  Mayaguez,  on  hills  at  Boquillas  and 
in  coast  districts  at  Algarrobo. — Cuba,  Haiti,  St.  Kitts,  Guadeloupe,  Dominica,  Mar- 
tinique, St.  Vincent,  Trinidad  (Grisebach),  Mexico.  Frequent  in  the  warmer  regions 
of  South  America. 

Local  name,  cascabelillo. 

2.  Orotalcu'ia  sagrittalis  L. 

(Urban,  280.) 

Annual,  hairy;  stem  10  to  20  (sometimes  30)  cm.  high,  erect,  branching:  leaves 
simple,  oval  or  oblong-lanceolate,  2.5  to  5  cm.  long,  pubescent  with  long,  soft  hairp, 
scarcely  petioled;  stipules  occasionally  wholly  wanting,  usually  present,  united  and 
decurrent  on  the  stem,  obversely  sagittate,  nearly  all,  but  especially  those  of  the  upper 
leaves,  large,  the  free  portion  triangular-lanceolate;  peduncles  rather  short,  about 
3-flowered,  opposite  the  leaves;  corolla  rather  shorter  than  the  calyx;  legume  scarcely 
stipitate,  coriaceous,  several-seeded;  seeds  small,  shining,  black  when  ripe,  rattling 
in  the  inflated  legume. 

Near  Bayamon,  in  fields  on  the  coast  at  Catafio;  near  Yauco  on  Mount  Duey. — 
Jamaica,  Haiti,  North  America,  Mexico,  and  as  far  as  Peru. 

3.  Orotalaria  retusa  L. 

(Urban,  281.) 

Annual,  erect,  1  meter  high;  leaflets  5.5  to  7.5  cm.  long,  2  to  3  cm.  wide,  very  short- 
petioled,  glabrous  above,  sericeo-canescent  beneath;  raceme  15  to  30  cm.  long;  flowers 
yellow,  the  standard  variegated;  calyx  bilabiate,  exceeded  by  the  corolla;  corolla 
1.5  to  2.25  cm.  long;  l^^ume  3  cm.  long,  1.25  cm.  wide,  glabrous. 

Near  Bayamon  along  roads;  near  Catafio;  near  Cabeza  de  San  Juan;  near  Maunabo, 
at  Punta  de  la  Tuna;  near  Patillas,  in  coast  districts  at  Guardaraya;  near  Cabo  Rojo 
in  pastures;  near  Mayaguez,  on  Mount  Mesa. — Bahama,  Cuba,  Jamaica,  Haiti,  St. 
Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm  Herbarium),  St.  Bar- 
tholomew (do.),  St.  Kitts,  Guadeloupe,  Dominica,  Martinique,  St.  Vincent,  Mustique, 
Bequia  (Kew  Bull.  no.  81,  p.  244),  Union  (do.),  Barbados,  Grenada,  Tobago,  Trinidad. 
Found  in  the  warm  regions  of  the  globe;  frequent  in  East  India  and  in  the  Antilles. 

The  leaves  and  roots  of  Crotalana  retusa  are  used  in  popular  medicine,  and  in  Farther 
India  it  is  sometimes  cultivated  for  its  fiber. 

Local  names,  matraca,  sonajuelas;  according  to  Stahl  (cited  by  Cook  and  Collins, 
p.  129),  cacsabelillo  grande. 

4.  Orotalaria  incana  L. 

(Urban,  281.) 

Annual  or  biennial,  herbaceous,  0.66  to  1.33  meters  high;  branches  clothed  with 
fine  spreading  brown  silky  hairs;  leaflets  obovate  or  orbicular,  2.5  to  4  cm.  long,  2  to 
2.5  cm.  wide,  glabrescent  above,  slightly  silky  beneath;  petioles  4.5  to  5.5  cm.  long; 
flowers  greenish  yellow;  calyx  deeply  5-lobed,  segments  lanceolate,  exceeded  by 
the  corolla;  corolla  1  to  1.25  cm.  long;  legume  pendulous,  2.5  to  3.5  cm.  long,  about 
1  cm.  wide. 

Near  Bayamon  along  roads;  near  Cabeza  de  San  Juan  on  declivities;  near  Fajardo  on 
the  river  bank;  near  Juncos  along  roads;  near  Guayama;  near  Cay ey  along  roads;  near 
Coamo  on  roads;  near  Adjuntas  at  Coral  Viejo,  near  Guanica  in  thickets  at  the  lagoon; 
near  Cabo  Rojo,  in  pastures  at  Miradero;  near  Mayaguez  at  the  fortress  and  on  the 
declivities  of  Mount  Mesa;  between  Mayaguez  and  Afiasco  along  roads;  near  Rincon 
in  thickets  on  the  seashore. — South  Florida  (Chapman),  Cuba,  Jamaica,  Cayman 
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(Hitchcock),  Haiti,  St.  Thomas,  St.  Croix,  St.  Martin  (Stockholm  Herbarium),  St. 
Bartholomew(Euphra8^n),  Antigua  (Grisebach),  Guadeloupe,  Dominica  (Grisebach), 
Martinique,  St.  Vincent,  Bequia,  Mustique  (Kew  Bull.  no.  81,  p.  244),  Barbados, 
Grenada,  Tobago,  Trinidad,  Margarita.  Cosmopolitan  in  the  warm  regions  of  the 
world,  but  perhaps  an  introduction  in  the  Old  World. 
Local  name,  cascahelillo  vacio. 

5.  Crotalaria  lotifolia  L. 
(Urban,  281.) 

Shrubby,  diffuse,  0.5  to  2  meters  high;  leaves  5  to  7  cm.  long,  sericeous  on  both  sides; 
peduncle  5  mm.  long;  flowers  pale  yellow;  vexillum  with  red  curving  lines  on  the 
inner  side  at  the  base;  calyx  deeply  5-parted,  shortly  exceeded  by  the  corolla,  lobes 
lanceolate;  corolla  about  1.25  cm.  long;  l^ume  spathulate-oblong,  puberulous,  2  cm. 
long,  6  mm.  wide. 

Near  Fajardo  in  shady  places;  near  Coamo,  in  the  woods  of  Mount  Ildefonso  and  in 
thickets  on  the  Juey  River  toward  Salinas;  near  Guanica,  in  shady  meadows  at  Mont- 
alba  and  in  thickets  on  the  seashore;  near  Salinas  de  Cabo  Rojo  at  Punta  de  Aguila. — 
Cuba,  Jamaica,  Haiti,  St.  Thomas,  St.  Croix  (Eggers),  St.  John;  the  varieties  grcmdi- 
folia  and  grandiflora  in  Martinique,  Barbados,  and  tropical  west  Africa,  A  well- 
known  very  distinct  West  Indian  species. 

Local  name,  cascabelillo  axilar  (Cook  and  Collins). 

29.  INBIGOFEBA  L. 

Indigo/era  L.  Sp.  PI.  2:  751.  1753. 
AcaTtthonotm  Benth.  in  Hook.  Niger  Fl.  293.  1849. 
Sphaeridiophorum  Desv.  Joum.  Bot.  8:  125.  pi.  6.  1814. 
Brissonia  Desv.  Ann.  Sc.  Nat.  0:  411.  1826. 

Calyx  small,  oblique,  campanulate  or  tubular,  teeth  equal  or  the  lowest  longest; 
standard  obovate,  oblong,  or  suborbicular,  sessile  or  shortly  unguiculate;  wings  more 
or  less  oblong,  adhering  a  little  to  the  keel;  keel  straight  or  slightly  curved,  obtuse,  or 
acuminate,  gibbous  or  spurred  on  both  sides;  upper  stamen  free  from  the  base,  the 
others  connate;  anthers  uniform  with  glandular,  apiculate  or  penicillate-pilose  con- 
nective; ovary  sessile  or  nearly  so,  with  several  or  rarely  1  or  2  ovules;  style  incurved, 
short,  filiform,  usually  somewhat  curved;  stigma  terminal,  capitate  or  penicillate- 
pilose;  i)od8  oblong,  linear  or  rarely  globular,  terete  or  rarely  flattened,  straight  or 
incurved,  2-valved,  divided  transversely  between  the  seeds  by  cellular  tissue;  seeds 
globular,  or  truncate  at  each  end,  or  flattened. — Herbs,  undershrubs,  or  shrubs  with 
adpressed  silky  hairs  fixed  by  the  middle,  and  sometimes  mixed  with  loose  hairs  or 
tommentum;  leaves  unequally  pinnate,  more  rarely  digitate,  3-foliolate  or  reduced  to  1 
leaflet,  sometimes  simple;  leaflets  entire;  stipules  usually  small,  setaceous,  somewhat 
adnate  to  the  petiole;  flowers  usually  rose-red  or  purplish  red,  axillary,  rarely  sessile, 
in  racemes  or  spikes,  these  sometimes  united  into  panicles. 

KEY  TO  the   species. 

Pod  reflexed,  sickle-shaped,  6  to  8-seeded.  1.  /.  suffruiicosa. 

Pod  straight,  shorter  than  in  I.  suffruiicosa,  3  or  4-seeded.  2.  /.  guatimalenns. 

1.    Indigofera  suffiniticosa  Mill. 

(Urban,  282.) 

A  copiously  branched  shrub  1  to  1.5  meters  high;  branches  straight,  woody,  deeply 
sulcatc,  thinly  silvery;  stipules  small,  setaceous;  petiole  under  2.5  cm.  long,  firm, 
erecto-patent;  leaves  5  to  10  cm.  long,  leaflets  6  to  8-jugate,  oblong  or  obovate,  2  to  2.5 
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cm.  long  by  about  half  as  broad,  the  lateral  ones  opposite,  short-stalked,  both  sides 
subglaucous  and  thinly  silvery,  the  upper  nearly  or  quite  glabrous  when  mature,  turn- 
ing blackish  when  dried;  racemes  moderately  dense,  2.5  to  5  cm.  long  when  in  flower, 
nearly  sessile;  pedicel  equaling  the  obliquely  campanulate,  thinly  silvery  calyx, 
which  is  not  more  than  1  mm.  deep,  the  lower  teeth  lanceolate,  reaching  half  way  down, 
the  upper  shorter;  corolla  fugacious,  yellow,  3  to  4.5  mm.  long. — Pod  reflexed,  sickle- 
shaped,  1  to  2  cm.  long,  3  mm.  thick,  subtetragonous  with  thickened  sutures,  glabrous 
when  mature,  6  to  8  seeded. 

Near  Bayamon  in  cultivated  localities;  Sierra  de  Naguabo,  near  Rio  Blanco;  near 
Yabucoa  in  the  coast  districts;  near  Patillas  on  the  sea  at  Guardaraya;  near  Coamo,  in 
meadows  between  Serillos  and  Salinas;  near  Ad  juntas  on  declivities  at  Saltilflf;  near 
Guayanilla  on  calcareous  mountains  near  Pefion;  near  Guanica,  in  fields  at  Punta  de 
los  Pescadores  and  in  coast  districts  near  La  Ballena;  near  Cabo  Rojo  in  pastures;  near 
Mayaguez  and  Aflasco. — Bahama,  Cuba,  Jamaica,  Cayman  (Hitchcock),  Haiti,  St. 
Thomas,  St.  Croix,  St.  John,  St.  Bartholomew  (Stockholm  Herbarium),  Guadeloupe, 
Martinique,  St.  Vincent,  Mustique,  Bequia  (Kew  Bull.  no.  81,  p.  245),  Barbados, 
Grenada,  Tobago,  Trinidad  (Grisebach),  Margarita.  It  is  said  to  be  a  native  of  tropical 
America. 

Indigofera  suffruticosa  is  much  cultivated  in  the  tropics  and  subtropics  and  from  it  is 
prepared  the  well-known  coloring  matter,  indigo.  It  is  obtained  in  the  following 
manner.  The  plants  are  mowed  just  before  the  flowering  time  and  soaked  in  water 
until  the  liquid  becomes  a  deep  yellowbh-green  color.  The  fluid  b  then  drained  into 
large  vessels  or  into  a  cistern,  where  it  is  brought,  as  much  as  possible,  in  contact  with 
the  aii^  by  means  of  wheels  and  shovels,  in  order  that  it  may  take  up  oxygen.  The 
indigo  substance  becomes  blue  and  insoluble  in  water,  and  sinks  to  the  bottom  in  the 
form  of  a  blue  powder.  This  is  strained  out  by  woolen  cloths  and  dried.  Indigo  finds 
extensive  use  as  a  dyestuff,  coloring  cotton,  wool,  and  silk  dark  blue.  Mixed  with  oil, 
it  forms  a  paint  of  great  body,  but  one  that  is  easily  decomposed  by  pure  air. 

Local  name,  afiil^  indigo. 

2.  Indi^^fera  guatimalensiB  M09.  &  Sess^. 
(Urban,  282.) 

Shrub,  1.5  meters  high;  branches  woody,  deeply  sulcate,  thinly  silvery;  stipules 
small,  setaceous;  petiole  about  1  cm.  long,  firm  erecto-patent;  leaves  4.5  to  6  cm.  long; 
leaflets  4  to  6  pairs,  oblong  or  obovate,  1  to  2  cm.  long,  5  mm.  broad,  the  lateral  ones 
opposite,  short-stalked,  the  upper  one  with  a  petiolule  5  mm.  long,  all  clothed  on  both 
sides  with  rather  long  gray  hairs;  racemes  1  to  1.5  cm.  long,  nearly  sessile;  pedicel  about 
1  nun.  long;  calyx  pilose,  1  mm.  deep;  corolla  3  mm.  long;  pod  erect,  straight,  subtet- 
ragonous, pilose,  1  cm.  long,  2  nmi.  wide,  with  thickened  sutures,  3  or  4-seeded. 

Near  Cabo  Rojo  in  pastures;  near  Mayaguez,  on  hills  toward  Boquillas;  near  Rincon 
on  declivities  at  f  alvache. — Cuba  (cultivated,  Prain  and  Baker),  St.  Thomas,  Mar- 
tinique (introduced),  Guatemala  (Prain  and  Baker),  Venezuela,  Ecuador  (Prain  and 
Baker),  Peru. 

This  plant  differs  from  /.  suffruticosa  in  having  thick  pods  which  are  smaller  and 
fewer-seeded. 

30.  DALEA  L. 

Dalea  Juss.  Gen.  355.  1789,  not  P.  Br.  1756. 
.  Parosela  Cav.  Desc.  185.  1802. 

Calyx  5-cleft  or  5-toothed,  often  glandular;  the  segments  subequal;  petals  unguicu- 
late,  the  claws  of  the  wings  and  keel  united  with  the  stamen-tube  to  the  middle,  decid- 
uous by  an  articulation;  standard  free,  inserted  at  the  bottom  of  the  calyx,  the  limb 
cordate;  stamens  10  (rarely  9)  monadelphous,  the  tube  cleft;  ovary  sessile  or  shortly 
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stipitate  with  2,  rarely  3  to  6  seeds;  legume  membranous,  inclosed  in  the  calyx,  inde- 
hiscent,  usually  with  only  1  seed. — Herbaceous  or  somewhat  shrubby  plants,  dotted 
with  glands;  leaves  unequally  pinnate  (rarely  trifoliolate) ;  leaflets  small,  usually 
num<^rous,  rarely  3,  very  rarely  only  1,  entire;  stipules  minute,  setaceous;  flowers 
white,  blue,  purple,  rarely  yellow;  spikes  pedunculate,  terminal  or  opposite  the  leaves, 
dense,  often  capitate,  rarely  loosely-flowered. 

1.  Dalea  domingrenslB  DC. 

(Urban,  283.) 

Hefbaceous  or  somewhat  shrubby,  0.5  to  2  meters  high;  stem  branched  above,  leaves 
4  to  5  cm.  long;  leaflets  3  to  5  pairs,  oblong  or  obovate-oblong,  10  to  13  mm.  long,  5  to 
6  mm.  wide,  entire,  emarginate,  the  base  cuneate,  gray-silky  on  both  sides,  with  pellu- 
cid glandula.r  dots;  petiolule  about  1  mm.  long;  spikes  terminal  or  opposite  the  leaves, 
about  2  cm.  long;  calyx  with  long,  beautifully  plumose  setaceous  teeth,  glandular; 
corolla  11  mm.  long;  flowers  purple,  rose-colored  and  white  in  the  same  spike;  standard 
small,  cordate,  with  several  small  glands  near  the  middle;  pod  membranaceous. 

'  Between  Coamo  and  Salinas,  in  meadows;  near  Yauco,  in  meadows  by  the  river  near 
the  town;  near  Guanica,  in  thickets  on  the  seashore  near  Cano  Gordo. — Cuba,  Haiti, 
St.  John.    From  Texas  and  New  Mexico  to  Venezuela  and  Colombia. 

31.  TEPHBOSIA  Pers. 

Cracca  L.  Sp.  PL  2:  752.  1753. 
Tephrosia  Pers.  Syn.  2:  328.  1807. 

Calyx-teeth  or  lobes  subequal,  or  the  lower  larger  than  the  rest,  the  2  upper  ones  more 
united;  petals  unguiculate;  standard  suborbicular,  often  tomentose  or  sericeous  on  the 
outside;  wings  obliquely  obovate  or  oblong,  adhering  a  little  to  the  keel;  keel  incurved, 
obtuse  or  subacute;  upper  stamen  free  to  the  base  or  middle;  anthers  uniform;  ovar\' 
sessile,  with  many  or  rarely  1  or  2  ovules;  style  incurv^ed  or  inflexed,  more  or  leas  flat- 
tened with  a  terminal  stigma,  often  slightly  penicillate;  pod  linear,  or  rarely  ovate, 
flattened,  2-valved,  continuous  or  slightly  septate  within;  seeds  often  with  a  small 
strophiole. — Herbs,  undershrubs,  more  rarely  shrubs;  leavers  imparipinnate;  leaflets 
numerous,  rarely  only  1  to  3,  the  veins  in  most  species  numerous,  parallel  and  oblique 
to  the  midrib;  stipules  setaceous  or  wider  and  then  striate;  flowers  red,  purple,  or 
white,  in  pairs  or  clusters,  in  terminal,  leaf-opposed,  or  rarely  axillary  racemes,  the 
lower  clusters  occasionally  or  sometimes  all  in  the  axils  of  the  leaves. 

KEY   TO    THE    SPECIES. 

Perennial  with  a  thick  rhizome;  stipules  subulate  or  lanceolate; 
leaves  5  to  7-jugate;  leaflets  obtuse,  with  a  mucro;  flowers  1  to  1.5 
cm.  long,  pale  purple.  1.   T.  cinerea. 

Stipules  setaceous;  leaves  2  or  3-jugate;  leaflets  obtuse,  emai^ginate; 
flowers  7  mm.  long,  blood-red.  2.   T.  cat:\artica, 

1.  Tephroaia  cinerea  (L.)  Pers.a 
(Urban,  283.) 

Perennial  with  a  thick  rhizome,  33  to  45  cm.  high;  U»aves  5  to  7-jugate;  leaflets  cune- 
ate-oblong  or  linear,  obtuse,  mucronate,  2  to  2.5  cm.  long,  8  to  9  mm.  wide;  stipules 
lanceolate  or  subulate;  raceme  7.5  to  15  cm.  long;  flowers  pale  purple  or  rose-colored. 
10  to  15  cm.  long;  calyx  5  mm.  deep;  standard  11  mm.  long;  pod  3.5  to  4.5  cm.  long,  4 
mm.  wide,  5  to  9-seeded. 

oCooJc  and  Collins,  p.  128,  as  Cracca  cinerea. 
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Near  Bayamon,  in  coast  difitricte  at  Cataflo;  near  Cabcza  de  San  Juan,  in  coast  dis- 
tricts; near  Patillas,  in  thickets  on  the  seashore  at  Guardaraya;  near  Coamo,  around  Los 
Bafios  along  roads,  in  the  valley  of  El  Tendal  River  in  rocky  ground,  on  El  Fuerte 
River,  and  near  the  Salinas  Lagoons;  near  Pefiuelas;  near  Yauco;  near  Guanica,  in  coast 
districts  between  Barina  and  La  Boca  and  at  Salinas;  near  Salinas  de  Cabo  Rojo  at  Los 
Morillos;  near  Mayaguez,  in  coast  districts  at  Algarrobo;  near  Rincon  at  Cabo  San  Fran- 
cisco.— Bahama,  Cuba,  Jamaica,  Cayman  (Millspaugh),  Haiti,  St.  Thomas,  St.  Croix, 
St.  John  (Eggers),  St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew  (do.),  St. 
Kitts  (Grisebach),  Antigua  (do.),  Guadeloupe,  D^irade  (Grisebach),  Marie  Galante 
(Duss),  Dominica  (Grisebach),  St.  Vincent,  Tobago,  Margarita,  Curasao.  Tropical 
continental  America. 

On  account  of  the  strong  resemblance  of  the  Tephrosia  species,  it  is  often  difficult 
to  distinguish  them.  T.  cinerea  differs  from  T.  purpurea  in  having  calyx  teeth  that 
are  almost  twice  as  long  as  the  tube.    The  racemes  are  also  shorter  in  T.  cinerea. 

In  tropical  America  the  young  branches  and  leaves  of  this  plant  are  crushed  and 
mixed  with  quicklime,  and  the  mixture  used  for  narcotizing  fish. 

Local  name,  ah%l  ctnuo. 

2.  Tephroeia  cathartica  (Sess^  &  Mo?.)  Urb.<i 
(Urban,  283.) 

The  stem  woody,  branches  firm,  angular,  thinly  gray-silky;  stipules  setaceous, 
minute,  2  mm.  long;  leaves  5  to  7  cm.  long,  imparipinnate,  2  to  3-jugate;  leaflets 
oblong  or  obovate-oblong,  1.4  to  3.5  cm.  long,  6  to  12  mm.  wide,  gray-silky  on  both 
sides,  entire,  blunt,  emarginate,  papyraceous;  petiolule  of  lateral  leaflets  1  mm.  long, 
that  of  terminal  one  6  mm.;  racemes  both  terminal  and  leaf -opposed,  lax,  5  to  15  cm. 
long;  flowers  solitary  or  in  pairs,  bracts  minute;  pedicel  about  2  mm.  long;  calyx  4 
mm.  long,  pilose  outside,  the  lanceolate,  acuminate  teeth  exceeding  the  tube;  flowers 
blood-red,  7  mm.  long;  pod  linear,  downy,  3.5  cm.  long,  5  mm.  wide,  stipitate,  5  or 
6-6eeded. 

Near  Mayaguez,  in  coast  districts  at  Algarrobo;  near  Rincon  at  Cabo  San  Francisco; 
near  Vega  Baja,  in  sandy  soil. — Bahama,  Cayman,  Haiti,  St.  Kitts,  Trinidad,  Ruatdn 
Island  (Bay  of  Honduras),  Cartagena. 

Poiret  says  that  Cyl%su9  sessiliflorus  Poir.  has  been  collected  in  Porto  Rico,  but  the 
original  specimen  was  probably  collected  by  Ledru  or  Riedl^  in  Trinidad,  not  in 
Porto  Rico. 

82.  BABBIEBIA  DC. 

Barbtena  DC.  Prod.  2:  239.  1825. 
Barhiera  Sprbno.  Gen.  2:  587.  1831. 

Calyx  long-tubuliform,  with  acute  subequal  segments;  petals  with  long  claws; 
standard  oblong,  narrowed  below  into  a  claw;  wings  oblong,  adhering  to  the  keel; 
petals  of  the  keel  longer  than  the  wings,  obtuse;  upper  stamen  free,  the  others  con- 
nate; anthers  uniform;  ovary  sessile,  multiovulate;  style  long,  slender,  bearded  on 
the  inner  side;  pod  linear,  straight,  compressed,  2-valved,  indented  between  the 
seeds  on  the  outside,  septate;  seed  transverse,  oblong. — Shrubs;  leaves  imparipin- 
nate; leaflets  entire,  numerous;  stipels  long,  subulate;  stipules  aciuninate-subulate; 
flowers  2  or  3  together,  in  terminal  or  axillary  racemes,  rather  large,  red;  bracts  and 
bracteoles  lanceolate-subulate. 

a  Cook  and  Collins,  p.  128,  as  Cracca  leptostachys. 
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1.  Barbieria  pinnata  (Pers.)  Baill .^ 
(Urban,  284.) 

Herb  or  underehrub,  0.5  to  4  meters  high;  leaflets  15  to  21,  oblong  or  ovate-oblong, 
stipellate,  2  to  4  cm.  long,  I  to  1.25  cm.  wide,  mucronate,  membranous,  with  scattered 
hairs  above,  appressed -sericeous  below;  racemes  8  to  10  cm.  long;  flowers  vermilion; 
calyx  tube  19  mm.  long,  calyx  teeth  10  mm.  long,  colored;  corolla  5  to  6  cm.  long; 
standard  twice  as  long  as  the  calyx;  pod  5  to  6.5  cm.  long,  6  mm.  broad,  pilose;  seeds 
black. 

Near  Bayamon,  in  shady  places;  near  Utuado,  on  slopes  at  Pellejas;  near  Maricao, 
on  slop>e8;  near  Lares,  on  shady  slopes  at  Palma  Llanos;  near  Mayaguez,  on  Mount 
Mesa  and  at  Mayaguez- Arriba;  near  Aguada,  in  the  forests  at  Piedra  Blanca. — Cuba, 
Haiti,  tropical  South  America. 

Noticeable  are  the  long  calyx  and  showy  red  flowers  of  this  species.  It  has  also 
long,  pinnate  leaves,  with  many  leaflets,  which  are  pubescent  on  the  lower  surface. 

Local  name,  enredadera. 

88.  GLnUCIDIA  H.  B.  K. 

Gliriddia  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  392,  393.  1823. 

Calyx  teeth  broad,  short,  the  two  upper  ones  subconnate;  standard  lai^ge,  reflexed, 
sometimes  with  a  pair  of  inflexed  auricles  at  the  base;  wings  arcuate-oblong,  trans- 
versely plicate,  free;  keel  obtuse,  inflexed;  upper  stamen  free,  the  rest  connate, 
forming  a  sheath;  anthers  uniform;  ovar>^  stipitate,  multiovulate;  style  awl-shaped, 
inflexed,  glabrous,  or  beneath  the  stigma  somewhat  hairy;  stigma  small,  terminal; 
pod  stalked,  broadly  linear,  unwinged,  2-valved,  not  septate  within,  the  valves 
coriaceous. — Trees  or  shrubs;  leaves  impari pinnate;  leaflets  entire,  not  stip>ellate; 
stipules  small;  flowers  rose-colored,  in  axillary  racemes,  or  in  fascicles  on  the  old 
wood;  bracts  and  bracteoles  small  or  wanting. 

1.  Oliricidia  sepium  (Jacq.)  Steud. 
(Urban,  284.) 

Tree  8  meters  high  or  higher;  leaflets  9  to  17,  ovate-oblong  or  ovate-lanceolate, 
broadly  acuminate,  obtuse  at  the  apex,  3.5  to  6.5  cm.  long,  1.5  to  2  cm.  wide,  subco- 
riaceous,  subglabrous;  flowers  in  many-flowered  racemes,  rose-colored;  calyx  with  5 
very  small  teeth,  glabrous  or  slightly  pilose  outside,  4  to  5  mm.  deep;  standard  20  to 
25  mm.  long,  rose-colored,  yellow  above  the  base,  keel  inflexed;  ovary  glabrous;  pod 
10  to  20  cm.  long,  1.1  to  2  cm.  broad,  subligneous. 

Near  Allasco.  Not  indigenous  in  Porto  Rico,  but  introduced  from  Cuba  (Gundlach); 
Jamaica  (Hansen);  Haiti  (Picarda);  Domingo  (Millspaugh). — Mexico,  Nicaragua, 
Guatemala,  Yucatan,  Panama. 

In  the  specimens  from  Mexico  and  Yucatan  the  flowers  are  irregularly  spotted  and 
striped  with  brownish-purple,  and  Urban  makes  of  them  a  new  form  (forma  maculaia 
Urb.;  Robinia  maculaia  H.  B.  K.).  According  to  Preu^,  this  tree  is  much  used  in 
Nicaragua  for  shading  coffee  and  cacao.    It  is  also  grown  for  hedges. 

Local  names:  Nicaragua,  rrtjadre  de  cacao ^  madera  negra  (Preuss);  Cuba,  Men  vestida 
(Gruner);  Mexico,  cacaguananchi  (Lamb);  Carthagena,  mata  raton  or  maton  (Jacquin). 

«  Cook  and  Collins,  p.  89,  as  Barbieria  polyphyila. 
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34.  COBTNELIiA  DC. 

Corynella  DC.  Ann.  Sc.  Nat.  4:  33.  1825. 
Carynitis  Spreno.  Syst.  4:  Cur.  Poet.  263.  1827. 
ToQtotropu  TuRCZ.  Bull.  Soc.  Nat.  Moec.  IQ^:  506.  1846. 

Calyx  teeth  very  short  or  awl-ehaped  and  elongated,  the  two  upper  ones  connate; 
standard  suborbicular,  clawed,  reflexed;  wings  oblong-oblique;  keel  slightly  incurs'ed, 
longer  than  the  wings  and  standard;  upper  stamen  free;  anthers  upiform,  with  glandu- 
lar, often  colored  connective;  ovary  stipitate,  multiovulate;  style  upwards  incrassate; 
stigma  small,  slightly  capitate;  pod  oblong,  lanceolate,  compressed,  2-valved. — 
Shrubs;  leaves  paripinnate  or  imparipinnate;  leaflets  stipellate;  stipules  stiff,  some- 
times spinous;  flowers  purple,  solitary  or  fascicled  at  the  older  nodes  of  the  branches; 
bracts  small;  bracteoles  wanting. 

1.  Corynella  paucifolia  DC. 
(Urban,  284.) 

Shrub  0.5  to  2  meters  high;  leaflets  3  to  5-jugate,  oblong  or  obovate-oblong,  1  to  2 
cm.  long,  0.5  to  1  cm.  broad,  coriaceous,  rounded  at  the  apex,  often  mucronatc,  cuneate 
at  the  base,  glabrous;  flowers  solitary  or  fascicled  along  the  rachis,  blue  (Eggers),  or 
blue  becoming  white,  keel  violet  (Sintenis). 

Near  Yauco  on  the  sides  of  Mount  Duey;  near  San  German,  on  a  declivity  at  Lajas 
Arriba. — Haiti. 

The  pretty  blue  flowers  of  this  shrub  appear  before  the  leaves. 

Local  name,  retama. 

85.  SABINEA  DC. 

Sabinea  DC.  Ann.  Sc.  Nat.  4:  92.  1825. 

Calyx  membranous,  broadly  campanulate,  truncate,  almost  entire  or  shortly  den- 
tate; standard  wide,  suborbicular,  erect  or  reflexed;  wings  oblong-falcate;  keel  inflexed, 
obtuse,  as  long  as  or  somewhat  longer  than  the  wings;  upper  stamen  free,  the  rest 
equally  long,  or  5  longer  and  farther  connate;  anthers  uniform;  ovary  stipitate,  multi- 
ovulate; style  filiform,  much  inflexed,  glabrous;  stigma  small,  terminal;  pod  linear, 
compressed,  continuous  within,  2-valved,  the  valves  at  length  spirally  curved ;  seeds 
rather  flat,  ovoid  or  reniform. — ^Trees  or  shrubs;  leaves  paripinnate;  common  petiole 
terminating  in  a  point;  leaflets  caducous;  stipujes  usually  setaceous,  caducous;  flowers 
purple,  solitary  or  fascicled,  on  the  older  nodes  of  the  branches;  bracts  small,  brac- 
teoles wanting. 

KEY   TO   THE    SPECIES. 

Keel  oblong;  stamens  subequal;  style  suberect.  1.  S.  punicea. 

Keel  obliquely  obovate;  5  posterior  stamens  one-half  as  long  as  the 
5  anterior  (all  fertile) ;  style  and  the  upper  part  of  the  ovary  falcate- 
incurved.  2.  S.  florida. 
1.  Sabinea  punicea  Urb. 

(Urban,  285.) 

Probably  shrubby;  stipules  subulate,  3  to  5  mm.  long;  leaflets  10  to  20,  obovate  or 
sometimes  oval,  rounded  or  subrotundate  subapiculate  at  the  apex,  9  to  15  (some- 
times even  26)  mm.  long,  5  to  9  (sometimes  even  16)  mm.  wide,  glabrous  beneath  or 
thinly  pilose  on  the  middle  nerve,  lateral  nerves  on  each  side  4  or  5,  densely  reticulate; 
flowers  in  the  axils  of  the  leaves,  many,  on  a  shortened  branch,  pedicels  0.7  to  1.5  cm. 
long;  calyx  5  mm.  long,  glabrous,  minutely  dentate;  standard  subtriangular-orbicular, 
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very  obtuse  at  the  apex,  17  to  18  mm.  long,  13  or  14  mm.  wide;  wings  oblong,  erect, 
rounded  at  the  apex,  17  mm.  long,  4  nmi.  wide;  keel  petals  free  above,  connate  below, 
20  mm.  long;  upper  stamen  free,  the  rest  connate  to  the  middle,  subequal;  ovary 
stipitate;  legume  linear,  5  to  6  mm.  wide. 

Flowers  and  leaves  appear  at  the  same  time. 

Near  Mayaguez,  on  Mount  Mesa  (230  meters  altitude);  near  Maricao,  on  the  slopes  of 
Mount  Alegrillo.    Indigenous. 

Local  name,  caracolUlo  (Sintenis). 

2.  Sabinea  florida  (Vahl)  PC. 
(Urban,  285.) 

Shrub  3  to  5  meters  high;  leaflets  8  to  15-jugate,  oblong  or  elliptical-oblong,  8  to  15 
mm.  long,  4  to  8  mm.  wide,  sericeous  beneath,  often  mucronate;  calyx  3  mm.  long, 
subentire,  turbinate;  wings  obovate,  1.3  cm.  long;  keel  broad,  semiorbicular,  17  to  18 
mm.  long,  8  to  9  nun.  wide;  flowers  pale  lilac  or  pale  violet,  axillary,  fascicled,  bloom- 
ing before  the  leaves  appear. 

Near  Bayamon;  near  Fajardo  on  Mount  Emajagua  toward  Ceiba;  near  Yauco  on  the 
Duey  River  not  far  from  Mount  Rodadero;  near  Sabana  Grande  at  the  cataract  of 
Elstero  River;  near  Cabo  Rojo,  in  thickets  on  the  seashore  around  Puerto  Real;  near 
Quebradillas,  and  near  Manati,  in  thickets  at  Rio  Arriba  Saliente. — Crabb  Island 
(West),  St.  Thomas,  St.  John,  Dominica  (Grisebach). 

Local  name,  retama. 

86.  CBACCA  Benth. 

Cracca  Benth.;  Oersted,  Kjoeb.  Vidensk.  Meddel.  8.  1853,  not  L.  1753. 
Benthamantha  Alep.  Bonplandia  10:  264.  1862. 
Brittonamra  O.  Kuntze,  Rev.  Gen.  1:  164.  1891. 

Calyx  with  subequal  subulate-acuminate  laciniae;  petals  subequal;  standard  orbicu- 
lar or  reniform  with  reflexed  sides;  wings  oblong-obovate;  keel  wide,  acute  or  slightly 
beaked,  inflexed;  ovary  sessile,  with  numerous* seeds;  style  slightly  stiff,  inflexed, 
bearded;  stigma  capitate;  pod  linear,  compressed,  2-valved,  septate,  outer  surface 
with  impressed  transverse  lines;  seeds  almost  square. — Perennials  with  imparipinnate 
leaves;  leaflets  stipellate;  flowers  yellowish  or  whitish  in  axillary  racemes. 

L  Oracca  caribaea  (Jacq.)  Benth.a 
(Urban,  285.) 

Shrub  0.5  to  2  meters  high,  sericeous-pubescent  (rarely  glabrescent);  leaflets  7  to 
9-jugate,  lanceolate-oblong,  1.6  to  2  cm.  long,  mucronate;  racemes  peduncled,  few- 
flowered;  flowers  1  to  1.2  cm.  long,  white,  standard  rose-white  or  sometimes  rose 
colored;  calyx  lobes  twice  as  long  as  the  tube,  the  lowest  longer  and  exceeding  half 
the  keel. 

Near  Cabeza  de  San  Juan,  in  shady  ravines  toward  the  sea;  near  Fajardo  in  coast  dis- 
tricts; near  Coamo,  in  meadows  between  Serillos  and  Salinaa,  in  the  valley  of  El  Fuerte 
River  in  rocky  places,  and  in  woods  near  Mount  San  Ildefonso;  near  Pefiuelas  along 
roads;  near  Guanica,  in  thickets  on  the  lagoons  and  in  forests  at  Mount  Ensenada.— 
Haiti,  St.  Thoiflas,  St.  Croix,  St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew 
(Euphras^n),  Antigua  (Grisebach),  Guadeloupe,  D^sirade  (Grisebach),  Dominica  (do.), 
Martinique,  St.  Lucia  (Grisebach),  St.  Vincent,  Bequia.  Central  America,  Venezuela, 
Ecuador. 


flCook  and  Collins,  p.  128,  as  Cracca  aniioides. 
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87.  SESBANIA  Scop. 

Seabania  Scop.  Introd.  308.  1777. 
Agati  Adans.  Fam.  2:  326.  1763. 
Danvinia  Rap.  F1.  Ludov.  106.  1817. 

Calyx  broadly  campanulate,  truncate  or  with  nearly  equal  teeth  or  lobes;  standard 
ovate  or  orbicular,  spreading  or  reflexed ;  wings  oblong;  keel  incurved,  obtuse,  or  acumi- 
nate, with  a  long  claw;  upper  stamen  free,  geniculate  near  the  base,  the  others  united 
in  a  sheath,  angled  near  the  base;  anthers  uniform  or  the  5  alternate  somewhat  longer; 
ovary  usually  stipitate  with  numerous  seeds;  style  with  a  small  terminal  capitate 
stigma;  pod  long-linear,  rarely  oblong,  compressed,  terete  or  tetragonal,  or  4- winged, 
2-valved  or  indehiscent,  septate;  seeds  oblong  or  quadrate. — Herbs  or  shrubs,  rarely 
arborescent;  leaves  abruptly  pinnate;  leaflets  very  numerous,  entire;  stipules  cadu- 
cous; flowers  often  large,  sometimes  very  large,  usually  yellow,  red,  variegated,  or 
white,  very  rarely  a  dark  purple,  in  short  loose  axillary  racemes;  pedicels  slender; 
bracts  and  bracteoles  setac^us. 

KEY  TO  THE   SPECIES. 

Flowers  in  short  few-flowered  racemes. 

Flowers  large,  white  or  carmine-red;  petals  8  to  9  cm.  long; 

calyx  2  cm.  deep;  shrub  or  tree.  1.  S,  grandiflora. 

Flowers  small,  a  dull  yellow,  1.2  cm.^ong;  calyx  3  mm.  long; 

herb.  2.  S.  sericea. 

Flowers  in  lax,  4  to  12-flowered  racemes. 

Flowers  orange-colored  or  yellow;  petals  2.26  cm.  long;  calyx 

6  mm.  deep;  leaves  slightly  irritable.  3.  S.  ocddentdlis. 

Flowers  bright  yellow;  petab  1.25  cm.  long;  calyx  4  mm. 

deep;  leaves  not  irritable.  4.  S.  aegyptiaca, 

1.  Sesbania  grandiflora  (L.)    Pers.a 
(Urban,  286.) 

A  tall  shrub  or  small  tree  of  very  few  years' duration;  leaflets  10  to  30-jugate;  flowers 
white  or  carmine  red;  legume  linear,  30  or  more  cm.  long,  nearly  6.5  mm.  wide,  com- 
pressed; seeds  separated  by  spurious  dissepiments. 

Cultivated  and  seemingly  spontaneous  near  Bayamon ;  near  Cabo  Rojo ;  at  Mayaguez, 
in  a  garden. — Cuba  (Richard),  Jamaica  (Grisebach),  Haiti,  St.  Thomas  (Eggers),  St. 
Croix,  St.  John  (Eggers),  Gaudeloupe,  Martinique,  St.  Vincent.  Indigenous  perhaps 
in  the  East  Indies  and  north  Australia.     Cultivated  in  the  Tropics  everywhere. 

S.  grandiflora  is  most  noticeable  on  account  of  its  large  and  showy  red  flowers,  which 
make  it  one  of  the  most  beautiful  of  the  Papilionatae.  In  India  the  root,  bark,  flowers, 
and  the  juice  of  the  leaves  are  used  medicinally,  while  the  natives  eat  the  tender 
leaves,  pods,  and  flowers  as  a  vegetable  and  in  curries.  Cattle  also  eat  the  leaves  and 
tender  shoots.  The  wood  is  white,  soft,  and  not  durable;  is,  however,  used  in  Bengal 
for  posts  of  native  houses  and  for  firewood,  and  as  a  support  for  the  pepper  vine.  This 
species  yields  a  gum  resembling  kino,  of  a  garnet  red  color  when  fresh,  but  becoming 
almost  black  by  exposure  to  the  air. 

Local  names,  gallito,  hdado,  cresta  de  gallo. 

2.  Sesbania  Bericea  (Willd.)    DC. 
(Urban,  286.) 

Plant  1  to  3  meters  high;  stem  suffrutescent,  unarmed,  cylindrical,  pubescent; 
leaflets  12  to  20-jugate,  oblong-linear,  1.6  to  2.4  cm.  long,  4  to  6  mm.  broad,  blunt  or 


oCook  and  Collins,  p.  68,  as  Agati  grandiflora. 
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retuse-mucronulate,  irritable;  racemes  short,  few-flowered,  4  times  or  more  exceeded  by 
the  leaves;  flowers  1.2  cm.  long,  of  a  dull  yellow;  calyx  one- third  as  lon^j  as  the  corolla; 
teeth  subulate;  standard  dotted  with  purple;  legume  20  to  25  cm.  long,  compressed, 
at  length  biconvex,  not  torulose,  shortly  beaked,  slightly  depressed,  tumid  on  both 
margins. 

Near  Guanica  in  the  water  of  the  lagoon ;  near  Mayaguez,  along  roads  in  coast  districts 
near  Algarrobo  and  around  the  fortress;  near  Afiasco  in  moist  meadows  at  Hatillo.— 
Bahama,  Jamaica,  Haiti,  St.  Thomas,  Antigua  (Grisebach),  Guadeloupe,  Martinique. 

3.  Sesbania  occidentalis  (Willd.)  Pers. 
(Urban,  286.) 

Underahrub,  stem  angular,  suffrutescent  or  shrubby,  2  to  3  meters  high;  leaflets  12 
to  20-jugate,  slightly  irritable;  flowers  yellow  or  orange-colored,  with  red  lines,  the 
standard  dotted  with  purple;  legume  20  to  25  cm.  long,  5  to  6  mm.  wide,  compressed, 
at  length  biconvex;  seeds  separated  by  spurious  dissepiments. 

Near  Ponce  in  ditches  and  in  moist  localities;  near  Guanica,  in  the  water  of  the  bay 
opposite  La  Plata;  near  Cabo  Rojo  around  the  hacienda  Carmelita;  near  Mayaguez, 
on  the  sides  of  ditches  in  Cuesta  de  las  Piedras. — Cuba,  Haiti,  Trinidad  (Grisebach). 
Indigenous  in  the  West  Indies. 

Although  the  difference  in  the  size  of  the  leaves  and  the  form  of  the  leaflets  between 
Sesbania  occidentalis  and  S.  qrandiflora  is  very  slight,  the  difference  in  the  size  of  the 
flowers  is  very  noticeable,  those  of  S.  grandijlora  being  at  least  5  times  as  large  as  those 
of  S.  occidentalis. 

Local  name,  sesbania. 

4.  SoBbania  aegryptiaca  Pers. 

(Urban,  286.) 

An  erect,  copiously  branched,  pale  green  glabrous  shrub,  1.5  to  2.5  meters,  even  3 
meters  high;  leaves  nearly  sessile,  the  unarmed  rachis  on  the  upper  ones  5  to  10  cm. 
long;  leaflets  10  to  20-jugate,  glabrous,  glaucous  green,  reaching  2.5  cm.  in  length,  4 
mm.  broad,  blunt  with  a  faint  mucro;  peduncles  2.5  to  5  cm.  long;  racemes  lax,  6  to 
12-flowered;  pedicels  spreading,  0.4  to  0.8  cm.  long;  calyx  0.4  cm.  long,  glabrous,  the 
teeth  very  short,  deltoid-cuspidate;  corolla  bright  yellow,  1.25  cm.  long,  the  round 
emarginate  standard  1.25  cm.  broad,  more  or  less  dotted  with  purple;  pod  15  to  20  cm. 
long,  3  to  4  mm.  thick,  distinctly  torulose,  20  to  30-8eeded,  the  valves  rounded  on  the 
back. 

Near  Coamo  between  Serillos  and  Salinas. — Cuba,  Jamaica  (Grisebach).  South- 
eastern North  America,  warmer  regions  of  Africa,  tropical  Asia,  and  North  Australia. 

The  wood  of  this  plant  is  soft  and  fibrous  but  rather  close-grained,  the  weight  75 
pounds  to  the  cubic  foot.  In  the  Deccan,  Sesbania  aegyptiaca,  is  grown  to  furnish  poles 
as  a  substitute  for  bamboo,  and  it  is  often  utilized  while  growing  to  shade  and  support 
the  pepper  vines  and  various  cucurbitaceous  plants.  In  Assam  the  soft,  pithy  stems  are 
platted  into' mats,  portions  of  them  being  dyed  black  before  being  matted  so  as  to  work 
out  a  l)old  pattern.  It  is,  in  Bengal,  in  common  use  as  a  hedge  plant,  for  which  purpose 
its  very  quick  growth  renders  it  suitable.  The  bark  is  made  into  rope,  according  to 
Brandis.  Seeds,  root,  juice  of  the  bark,  leaves,  and  flowers  are  used  medicinally. 
The  leaves  and  young  branches  are  cut  for  fodder. 

38.  PICTETLA.  DC. 

Pictelia  DC.  Bibl.  Univ.  Geneve  20:  40.  1825. 

Calyx  with  unequal  slender  lobes,  the  two  upper  ones  short  and  obtuse,  the  three 
lower  longer   and   acuminate;  petals   shortly   unguiculate;  standard   suborbicular; 
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wings  obliquely  oblong,  somewhat  longer  than  the  obtuse  keel;  upper  stamen  free; 
ovary  stipitate,  multiovulate;  style  filiform;  stigma  terminal,  capitate;  pod  stalked, 
oblong  or  widely  linear,  compressed,  without  articulations  or  separating  into  1  to  6 
oblong,  coriaceous,  striate  ones;  seeds  oblong  or  ovoid,  somewhat  flat.— Shrubs,  gla- 
brous; leaves  imparipinnat«;  leaflets  3  to  many,  spinescent  or  pungent;  stipules 
often  pungent;  flowers  yellow,  in  the  axils  of  the  leaves,  solitary  or  in  slender  few- 
flowered  racemes;  bracts  and  bracteolea  caducous. 

Professor  Urban  has  written  a  monograph  of  the  West  Indian  species  of  this  genus, 
which  is  nearly  related  to  Ormocarpum.  He  distinguishes  two  sections.  The  first, 
Racemoeae  Urb.,  is  characterized  by  the  numerous  (15  to  25)  leaflets,  truncate  or 
usually  emarginate  at  the  apex,  and  by  the  elongated  inflorescence. "  To  this  section 
.belong  two  species:  P.  obcordata  DC.  (San  Domingo)  and  P.  aculeata  (Vahl)  Urb. 
(widely  distributed  in  the  West  Indies,  first  described  by  Vahl  as  Robinia  aculeata). 
The  second,  Fasciculatae  Urb.,  has  the  leaflets  fewer  (3  to  7),  linear  or  obovate,  acumi- 
nate or  rounded  at  the  apex;  the  inflorescence  short  with  fasciculate  flowers.  This 
section  comprises  also  two  species:  P.  sjnnifolia  Urb.  (occurring  in  Haiti  and  San 
Domingo)  and  P.  mwginata  Sauv.  (found  as  yet  only  in  Cuba).  P.  De  Candolle,  the 
author  of  this  genus,  which  is  very  characteristic  of  the  West  Indian  Leguminoeae, 
enumerates  six  species,  of  which  Urban  thus  admits  only  four. 

1.  Pictetia  aculeata  (Vahl)  Urb.^ 
(Urban,  287.) 

Shrub  3  to  4  meters  high  or  tree  10  meters  high;  petioles  0.7  to  1.5  cm.  long;  leaflets 
15  to  25,  obovate-orbicular,  rotundate,  or  obcordate,  truncate  or  sometimes  broadly 
emarginate  at  the  top,  rounded  or  subtruncate  at  the  base,  0.7  to  2  cm.  long  and  wide; 
pedicels  25  down  to  12  mm.  long;  flowers  yellow;  calyx-tube  3  to  4  mm.  long;  standard 
17  to  22  mm.  long;  pod  broadly  linear,  more  or  less  incurved,  2.5  to  5  cm.  long,  5  to  7 
mm.  wide,  with  2  to  6  articulations. 

Near  Fajardo,  in  copses  on  the  seashore  toward  the  light-house;  between  Arroyo 
and  Guayama,  along  roads;  near  Coamo,  in  woods  at  San  Ildefonso;  near  Pefiuelas  in 
woods;  at  Salinas  de  Cabo  Rojo  in  forests  on  the  seashore. — Haiti  (Jacquin),  Vieques 
(De  Candolle),  Water  Island,  St.  Thomas,  St.  John  (Eggers),  St.  Croix  (Jacquin), 
Trinidad  (probably  cultivated). 

Local  name,  tackuelo.     St.  Thomas, /itsttV. 

80.   AESCHYNOMENE  L. 

AeschynoTneTie  L.  Sp.  PI.  2:  713.  1753. 

Aedemone  Kotschy,  Oestr.  Bq^.  Zeitsch,  8:  116.  1858. 

Herminiera  Guill.  &  Perr.  F1.  Seneg.  Tent.  201.  pi.  51.  1832. 

Calyx  lobes  5,  nearly  equal  or  united  into  two  lips,  either  entire  or  the  upper  one 
2-lobed,  the  lower  3-lobed;  petals  witbshort  claws;  standard  orbicular;  wings  obliquely 
obovate-oblong,  about  equal  to  the  standard;  keel  sometimes  obovate,  obtuse,  nearly 
Btraight,  sometimes  narrow,  acute  or  beaked,  and  much  curved,  the  petals  free  or  con- 
nected by  means  of  little  hairs,  or  connate;  stamens  usually  all  imited  in  a  sheath  more 
or  lees  split  on  both  the  upper  and  the  lower  edge,  dividing  the  stamens  into  2  bundles 
of  5  each;  anthers  reniform;  ovary  stipitate,  with  2  to  many  ovules;  style  incmrved,  the 
stigma  terminal,  sometimes  subcapitate;  pod  stipitate,  more  or  less  linear,  straight, 
annular,  or  falcate,  smooth  or  muricate  on  the  flat  or  slightly  convex  faces,  separating 
into  2  to  many  short,  flat,  usually  indehiscent,  reticulated  articulations. — Procumbent 

«  For  illustrations  see  Cook  and  Collins,  pZ«.  42 j  4Sy  facing  p.  218  (as  Pictetia  aristata). 
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or  erect  herbs,  undershrubs,  or  shrubs  with  equally  or  unequally  pinnate  leaves;  stip- 
ules membranous  or  foliaceous,  lanceolate  or  setaceous;  flowers  seldom  large,  usually 
small,  sometimes  very  small,  gold-colored  or  pale  yellow,  often  streaked  with  purple, 
fugacious,  in  axillary  or  rarely  terminal  racemes;  bracts  resembling  the  stipules  in 
form.    Bracteoles  usually  addressed  against  the  calyx,  often  caducous. 

KEY  TO  THE   SPECIES. 

Leaves  10  to  30-jugate. 

Leaflets  1-nerved;  stipules  semisagittate;  flowers  whitish  in 
lax  few-flowered  racemes;  peduncle  1.5  cm.  long;  pod  long- 
stipitate,  straight,  the  joints  quadrate,  rectilinear  on  the 
superior,  slightly  curved  on  the  inferior  margin.  1.-4.  sensitiva. 

Leaflets  3-nerved;  stipules  calcarate;  flowers  yellow  or  purple 
in  dense  racemes;  peduncle  very  short;  pod  shortly  stipi- 
tate,  incurved,  contracted  at  the  dissepiments,  the  joints 
half-round,  rectilinear  on  the  superior,  rounded  on  the  in- 
ferior margin.  .  2.  A.  americana. 

Leaves  4  or  5-jugate.  3.  A.  portoricejisU. 

1.  Aeschynoxnene  sensitiva  Sw. 

(Urban,  287.) 

Shrubby  or  suffrutescent,  1  to  4  meters  high;  stipules  6  to  9  mm.  long,  semisagittate, 
caducous;  leaves  2  to  10  cm.  long;  leaflets  15  to  20-jugate,  linear-oblong,  6.5  to  9  nun. 
long,  2  to  3  mm.  wide,  glabrous,  glaucous,  sensitive;  flowers  2  to  4,  in  very  lax  racemes; 
calyx  4  mm.  deep,  cleft  nearly  to  the  base;  corolla  pale  yellow,  the  standard  red-veined 
outside,  not  more  than  0.6  mm.  deep;  pod  3.5  to  5  cm.  long,  5  mm.  wide,  6  to  9-jointed, 
the  lowest  articulation  on  a  pedicel  0.6  mm.  long,  the  upper  suture  nearly  straight, 
lower  deeply  indented,  the  face  with  a  few  scattered  setae,  black. 

Near  Bayamon,  in  moist  meadows  at  Pueblo  Viejo;  near  Fajardo  in  ditches;  Sierra  de 
Luquillo,  in  swampy  places  half-way  to  the  top  of  Mount  Jimenez;  near  Aibonito,  in 
swamps  at  Buena  Vista;  near  Utuado,  on  the  Rio  Grande  River  at  Salto  Arriba;  near 
Guanica,  in  swamps  on  the  lagoon  toward  La  Plata;  near  Cabo  Rojo  in  swamps;  near 
Mayaguez,  on  the  sides  of  ditches  and  on  Moimt  Mesa  at  330  meters  altitude r  near 
Afiiascoin  moist  fields  toward  the  sea;  near  Lares,  in  grassy  places  at  Anones. — Cuba, 
Haiti,  Guadeloupe,  Dominica  (Swartz,  Grisebach),  Martinique,  St.  Lucia  (Swartz), 
St.  Vincent,  Grenada,  Trinidad  (Grisebach).    Tropical  Africa. 

A  common  American  plant,  extending  from  the  West  Indies  to  Brazil. 

A.  sensitiva,  like  the  next,  seems  to  be  inhabited  by  ants.  The  plant  can  be  read- 
ily recognized  by  its  semisagittate  stipules,  and  its  lax  few-flowered  racemes. 

Local  names,  yerba  rosario,  yerba  de  ciensga. 

2.  Aeschynoxnene  americana  L. 

(Urban,  287.) 

Stem  herbaceous  or  suffrutescent,  1  to  2  meters  high;  leaves  3  to  5  cm.  long;  leaflets 
10  to  30-jugate,  oblong-linear,  7  to  9  mm.  long,  2  mm.  wide;  flowers  pale  yellow,  some- 
times nearly  white  with  dark  red  lines;  calyx  4  mm.  long;  corolla  8  to  9  nmi.  long,  yel- 
low or  purple;  pods  2  to  4  cm.  long,  5  mm.  wide,  glabrous. 

Near  Bayamon  in  meadows;  between  Aibonito  and  Coamo  along  roads;  near  Coamo 
at  the  river  in  Farajones;  near  Maricao  on  Mount  Montoso;  near  Sabana  Grande  toward 
La  Plata  along  roads;  near  Mayaguez,  on  the  bank  of  the  river  and  at  the  base  of  Mount 
Mesa;  near  Afiasco  in  ditches  around  Hatillo. — Cuba,  Jamaica,  Haiti,  St.  Thomas,  St. 
Croix,  St.  Kitts,  Guadeloupe,  Dominica,  Martinique,  St.  Vincent,  Grenada,  Tobago, 
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Trinidad  (Grisebach).  Found  in  many  parts  of  tropical  America,  also  introduced  in 
the  Old  World.    Frequent  as  a  weed  on  cultivated  land. 

The  large  spurred  stipules  of  A.  americana  are  used  as  a  dwelling  place  by  ants.  *  By 
the  form  of  the  stipules  it  can  easily  be  distinguished  from  A.  sensitiva.  The  half-round 
joints  of  the  pod,  rectilinear  on  the  superior,  rounded  on  the  inferior  margin,  are  also 
striking. 

Local  name,  yerha  rosario. 

3.  Aeschynomene  americana  villosa  (Poir.)  Urb. 

(Urban,  288.) 

Flowers  orange-colored. 

Near  Aibonito,  at  Algarrobo;  near  Cayey  at  330  meters  altitude;  near  Guanica,  on 
gravelly  banks  at  Barina;  near  Maricao  in  pastures;  near  Mayaguez  around  the  fortress; 
near  Rincon,  in  rocky  places  at  Barrio  del  Pueblo;  near  Aguada,  on  plains  at  Piedra 
Blanca. — Cuba,  Martinique. 

4.  Aeschynomene  portoricensiB  Urb. 
(Urban,  288.) 

Perennial  or  undershrub;  stipules  ovate  or  lanceolate,  1.5  to  2.5  mm.  long;  leaflets 
obovate  or  oval,  rounded  at  the  top,  subcordate  at  the  base,  5  to  8  mm.  long;  inflo- 
rescence 10  to  15  mm.  long,  axillary,  simple,  1  or  2-flowered;  flowers  yellow,  5  mm. 
long;  pedicel  3  to  5  mm.  long;  calyx  2.5  mm.  long;  petals  subequal;  pod  4  to  5  mm. 
long,  stipitate,  the  articulations  2  to  4;  seeds  subtriangular-ovate,  olive-green,  smooth, 
shiny. 

Near  Maricao;  near  Manati,  in  the  sand  on  the  shore  of  Lake  Tortuguero. — 
Indigenous. 

This  is  the  only  one  of  the  Porto  Rico  Aeschynomenes  that  has  4  or  5-jugate  leaflets. 

40.  STTLOSANTHES  Sw. 

StylosarUhes  Sw.  Prod.  Veg.  Ind.  Dec.  108.  1788. 

Calyx  with  an  elongated  filifonn  tube  and  scarious  lobes,  the  four  upper  ones 
connate,  the  lowest  distinct,  elongate;  petals  and  stamens  inserted  at  the  throat  of 
the  tube;  standard  orbicular  or  suborbicular,  emarginate;  wings  oblong,  free;  keel 
incurved,  subrostrate;  stamens  all  connate,  in  a  closed  tube,  the  anthers  alternately 
longer  and  fixed  near  the  base  and  shorter  and  versatile;  owSiTy  nearly  sessile  at  the 
base  of  the  tube,  2  or  3-o\'ailate;  style  long,  filiform,  after  flowering  broken  at  the 
middle  or  near  the  base,  the  portion  that  remains  becoming  decurved;  stigma 
minute  and  terminal;  pod  subsessile,  compressed,  crowned  with  the  persistent 
curved  base  of  the  style,  the  articulations  usually  two,  sometimes  solitary,  rugose- 
reticulated. — Pilose,  often  hirsute-setose,  sometimes  viscous  herbs  or  undershrubs; 
leaves  pinnate;  leaflets  3,  lanceolate  to  linear;  stipules  adnate  to  the  petiole  except 
the  long,  free,  subulate  apices;  flowers  yellow,  axillary  or  terminal,  in  dense  spikes 
or  heads. 

1.  Stylosanthes  hamata  (L.)  Taub.<> 

(Urban,  288.) 

Stems  procumbent  or  diffuse,  from  a  few  centimeters  to  1  meter  high;  leaflets 
oblong  or  oblong-lanceolate,  7  to  17  mm.  long,  2  to  6  mm.  wide,  pointed,  glabrescent;  • 
flowers  yellow,  in  bracteate  spikes  15  mm.  long,  single  or  with  an  accessory  striate 


oCook  and  Collins,  p.  245,  as  Stylosanthes  procumbens. 
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pedicel;  legume  seseile,  2  or  1-jointed,  usually  l-seeded,  mucronate  by  the  uncinate 
style  base. 

Near  Bayamon  in  coast  districts  at  Palo  Seco;  between  Aibonito  and  Coamo  on 
rocks;  near  Coamo  in  sunny  copses  on  Juey  brook;  near  Guanica,  in  rocky  coast  dis- 
tricts at  Cafio  Gordo;  near  Salinas  de  Cabo  Rojo  in  the  sandy  soil  of  the  seashore. — 
Bahama,  Cuba,  Jamaica,  Cayman  (Hitchcock),  Haiti,  St.  Thomas,  St.  John  (Eggere), 
St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew  (do.),  St.  Kitts,  Antigua  (Tau- 
bert),  Guadeloupe,  D^irade,  St.  Vincent,  Bequia  (Kew  Bull.  no.  81,  p.  245),  Bar- 
bados, Grenada.    North  and  South  America. 

Local  name,  zarzabacoa  enana. 

41.  ABACHIS  L. 

Arachis  L.  Sp.  PI.  2:  741.  1753. 
Mundubi  Adans.  Fam.  2:  323.  1763. 
Arackidna  Moench,  Meth.  121.  1794. 

Calyx  tube  filiform,  the  lobes  membranous,  the  four  upper  ones  connate,  the  lowest 
thin,  distinct;  petals  and  stamens  inserted  into  the  apex  of  the  tube;  standard  sub- 
orbicular,  wings  oblong,  free;  keel  incurved,  rostrate;  stamens  all  connate  in  a  closed 
tube,  sometimes  only  9;  anthers  alternately  longer  and  shorter,  fixed  near  the  base 
and  versatile;  ovary  subsessile  at  the  base  of  the  tube,  2  or  3-ovulate,  the  torus  after 
the  flower  falls  becoming  an  elongated,  deflexed,  rigid  stalk  forcing  the  fruit  into 
the  ground,  the  apex  acute,  and  after  the  style  falls  terminated  by  a  stigma-like 
callus;  style  long,  filiform;  stigma  minute,  terminal;  pod  ripening  beneath  the  soil, 
oblong,  reticulated,  indehiscent,  subtorulose,  but  not  articulated,  continuous  within; 
seeds  1  to  3,  irregularly  ovoid. — Low,  often  prostrate  herbs;  leaves  paripinnate; 
leaflets  usually  2-jugate,  rarely  one  abortive;  stipules  adnate  to  the  petiole;  flowers 
yellow  or  whitish,  in  axillary,  solitary,  sessile,  dense  spikes;  bracts  often  auriculate; 
bracteoles  linear. 

1.  AracliiB  hypogaea  L. 

(Urban,  289.) 

Stems  30  to  60  cm.  long,  herbaceous,  diffuse,  the  branches  clothed  especiaUy 
above  with  spreading  hairs;  stipules  2.5  cm.  long,  the  lower  half  adnate,  the  points 
lanceolate;  petioles  2.5  to.  35  cm.  long,  silky;  leaflets  in  two  pairs,  without  a  termi- 
nal one,  obovate,  3  to  5  cm.  long  by  more  than  half  as  broad;  flowers  yellow,  axil- 
lary, solitary,  on  long  slender  pedicels,  only  the  lower  ones  fertile;  pod  2.5  cm.  long, 
1.2  cm.  thick. 

Cultivated  and  seemingly  wild  near  Bayamon;  near  Yauco,  on  Mount  Duey  in 
maize  fields;  near  Mayaguez. — Cuba  (Sagra),  Jamaica  (Grisebach),  St.  Thomas 
(Eggers),  St.  Croix  (do.),  St.  John  (do.),  St.  Bartholomew  (Euphras^n),  Antigua 
(Grisebach),  Guadeloupe,  Dominica  (Grisebach),  Martinique,  St.  Vincent.  Culti- 
vated everywhere  in  the  Tropics.  It  is  probably  a  native  of  Brazil,  to  which  coun- 
try the  six  other  species  of  the  genus  belong  exclusively. 

Arachis  hypogaeaj  the  peanut,  groundnut,  goober,  Manila  nut,  is  not  only  found  in 
all  tropical  countries,  but  is  sometimes  cultivated  in  southern  Europe  (in  Italy,  Spain, 
and  France)  and  is  extensively  grown  in  the  United  States,  from  Virginia  southward. 
In  the  United  States  the  seeds  are  consumed  in  very  large  amounts  after  roasting, 
being  sold  on  the  streets  and  eaten  between  meals,  while  smaller  but  considerable 
quantities  are  used  in  confectionery  and  in  the  form  of  "peanut  butter."  In  the  Old 
World  millions  of  bushels  are  utilized  for  making  an  oil  which  is  similar  to  the  finest 
olive  oil  and  is  largely  substituted  for  it.  The  oil  cake  is  used  as  food  for  live  stock, 
and  in  Spain  from  it  is  made,  by  mixing  it  with  cacao,  sugar,  and  spices^  a  kind  of 
chocolate,  which  b  the  daily  food  of  the  poorer  people. 
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According  to  Cook  and  Collins  the  Porto  Rican  peanuts  are  very  small  in  size  and 
not  many  are  grown. 
Local  name,  mani. 

42.  ZOBNIA  Gmel. 

Zomia  Gmel.  Syst.  2':  1076,  1096.  1791. 
Zonana  Steud.  Norn.  ed.  2.  1:  101.  1840. 

Calyx  tubuliform-campanulate,  membranous,  the  two  upper  teeth  rather  long,  sub- 
connate,  the  two  lateral  ones  much  shorter,  the  lowest  lanceolate-oblong,  almost  as 
long  as  the  upper  ones;  petals  unguiculate;  standard  suborbicular;  wings  obliquely 
obovate  or  oblong;  keel  incurved,  subrostrate;  stamens  all  connate  in  a  tube;  anthers 
alternately  longer  and  shorter,  attached  near  the  base  and  versatile;  ovary  sessile, 
multiovulate;  style  filiform;  stigma  small,  terminal;  pod  compressed,  the  upper 
suture  nearly  straight,  the  lower  deeply  sinuate,  the  articulations  indehiscent,  smooth, 
or  echinate;  seeds  orbicular  or  subreniform. — Herbs  or  suffrutescent;  leaves  equally 
pinnate;  leaflets  2  or  4,  often  punctate;  stipules  usually  foliaceous;  flowers  solitary, 
sessile  or  shortly  stipitate,  in  lax  terminal  or  axillary  spikes  hidden  each  by  a  pair  of 
persistent  bracts;  bracteoles  wanting. 

1.  Zomia  diphylla  (L.)  Pers. 
(Urban,  289.) 

Herb^  stem  30  cm.  or  more  long,  slender,  herbaceous,  glabrous,  diffusely  branched 
from  the  base;  stipules  lanceolate;  petioles  1  to  2  cm.  long,  the  leaflets  in  a  single  pair 
at  the  apex,  lanceolate  2.5  to  3.5  cm.  long,  6  to  9  mm.  wide,  the  edge  slightly  ciliate,  the 
surface  glabrous;  flowers  in  lax  axillary  stalked  racemes  5  to  7.5  cm.  long,  6  to  8  in  num- 
ber, hidden  each  by  a  pair  of  persistent  bracts,  which  are  ovate,  rigid,  6  to  9  mm.  long, 
slightly  bristly-ciliate;  calyx  3  to  4.5  nun.  long,  scarious;  corolla  6  to  9  nmi.  long, 
purplish;  pod  sometimes  exceeding  the  briwjts,  articulations  2  to  4,  the  bristles  1  to  2 
mm.  long. 

Near  Bayamon  in  sandy  meadows;  near  Salinas  de  Cabo  Rojo  on  the  edge  of  the 
woods;  near  Mayaguez,  on  slopes  of  Mount  Mesa;  near  Afiasco;  near  Aguada,  on  plains 
at  Kosario;  near  Manati,  in  sandy  soil  at  Campo  Alegre  around  Tortuguero  Lake. — 
Cuba,  Jamaica,  Haiti,  St.  Thomas,  St.  Croix  (De  Candolle),  Guadeloupe,  D^irade 
(Grisebach),  Dominica  (do.),  Martinique,  St.  Lucia,  Barbados,  Trinidad  (Grisebach). 
This  plant  is  found  everywhere  in  the  tropics  and  subtropics. 

Zomia  diphylla  is  stacked  by  the  Foulahs  of  western  Africa  for  horse  provender.  It 
is  sometimes  used  as  a  remedy  against  fever. 

Local  name,  zarzahacoa  de  dot  hojas. 

48.  DESMODIXTM  Desv.^ 

Meibcmxa  Adans.  Fam.  2:  509^  575.  1763. 

Desmodium  Desv.  Joum.  Bot.  1:  122.  pi  5.  fig.  15,  1813. 

PleurolobusJ.  St.  Hil.  Nouv.  Bull.  Soc.  Philom.  3:  192.  1812. 

Calyx  with  campanulate  or  turbinate  short  tube,  the  upper  two  teeth  more  or  less 
united,  the  other  three  acute  or  subulate-acuminate;  petals  sessile  or  unguiculate; 
standard  oblong,  obovate,  or  suborbicular,  usually  narrowed  toward  the  base,  seldom 
obtuse  or  subcordate  above  the  claw;  wings  obliquely  oblong,  adherent  to  the  keel 
without  appendage  or  by  means  of  a  membrane  or  a  tubercle;  keel  straight,  sometimes 
incurved,  obtuse,  rarely  rostrate;  upper  stamens  free  at  the  base,  toward  the  middle 

a  Cook  and  Collins,  pp.  188,  189,  as  Meibomia. 
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connate  with  the  others;  ovary  eessile  or  stipitate;  style  indexed ;  stigma  small,  ter- 
minal, often  capitate;  pod  exserted,  sessile,  or  stipitate,  compressed,  superior  suture 
straight  or  like  the  inferior  more  or  less  sinuate,  with  1  to  many  membranous  or  cori- 
aceous articulations,  flat  or  rarely  subturgid,  glabrous  or  more  or  less  hispid,  usually 
indehiscent  at  maturity  and  separating  from  one  another,  sometimes  dehiscing  by  the 
inferior  suture;  seeds  2  to  many,  ovoid  or  globose-reniform,  compressed. — Herbs  or 
shrubs,  sometimes  arboreous  or  scandent;  leaves  bipinnate;  leaflets  usually  3,  some- 
times only  1  (the  terminal),  rarely  5,  often  rather  large,  with  stipels;  stipules  often 
scarious,  striate,  or  connate;  flowers  small,  rose-colored,  purple,  bluish,  or  white,  in 
compound  rarely  simple  racemes,  terminal,  or  axillary;  occasionally  solitary  or  a  few 
fascicled  in  the  axils;  bracts  often  membranous,  subulate,  striate,  persistent,  or 
caducous;  bracteoles  distinct  and  persistent  or  very  small  and  caducous,  often  entirely 
wanting. 

KEY  TO  THE   SPECIES. 

Flowers  in  terminal,  short,  crowded  racemes,  or  2  to  4  together 
in  the  axils  of,  or  opposite  to  the  leaves. 
Flowers  in  short,  crowded  racemes,  in  pairs  in  the  axils 

of  the  wide  caducous  bracts.     (Section  Nicolsonia.) 
Flowers  2  to  4  together  on  long  filiform  pedicels  in  the  axils 
of  the  leaves  or  opposite  to  them,  more  rarely  in  few- 
flowered  terminal  racemes,  when  they  arfe  solitary  in  the 
axils  of  the  bracts.     (Section  Sagotia.) 
Flowers  in  lax,  usually  elongated,  racemes  or  panicles. 

Upper  suture  of  the  pod  straight,  the  lower  deeply  indented; 
pod  indehiscent.     (Section  Heteroloma.) 
Bracts  rather  large  and  wide,  before  florescence  im* 

bricate. 
Bracts  small,  inconspicuous. 

Stipules  more  or  less  connate  at  the  base. 

Articulations  of  the  pod  2;  stipe  longer  than 

the  calyx. 
Articulations   of   the   pod    numerous;    stipe 
shorter  than  the  calyx. 
Stipules  usually  free,  only  the  younger  ones 
slightly  connate. 
Stipules  cordate. 

Stipules  oblong-lanceolate  or  lanceolate. 
Both  sutures  of  the  pod  deeply  indented,   indehiscent. 
(Section  Chalarium.) 
Pod  strongly  constricted,  more  or  less  tortuous. 

Pod  with  2  articulations,  superior  one  enlarged, 

fertile.  8.  D,  Tnolle, 

Pod  with  many  equal  articulations. 

Perennial,    erect;  stipules  oblique-subulate; 
pod  tortuous,  at  length  flattened;  articu- 
lations obicular,  flat.  9.  D.  tortuosum. 
Annual  flaccid,  at  length  subscandent,  rooting 
at  the  base;  pod  very  tortuous  and  lasting 
so;  articulations  rhomboid-orbicular.                 10.  D.  spirale. 
Pod  slightly  constricted  at  the  dissepiments,  not  tor- 
tuous; articulations  oval-linear.                                      II,  D.  scorpiurus. 


1.  D.  barhatum. 

2.  D.  triflamm. 

3.  D.  ascendens. 

4.  D.  axillare. 

5.  D.  supmum. 


6.  D.  albiflorum, 

7.  D.  ivydlerianum. 
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1.  BeBxnodium  barbatum  (L.)  Benth. 
(Urban,  290.) 

Suffrutescent,  erect,  or  ascending,  30  to  60  cm.  high;  leaflets  3,  elliptical-oblong, 
obovate,  or  elliptical-lanceolate,  1  to  1.5  cm.  long,  4  to  7  mm.  wide,  above  glabrous 
or  Bubpiloee,  beneath  appressed-villose;  calyx  4.4  mm.  deep,  at  length  nodding,  very 
long  brown-pilose,  the  teeth  lanceolate-setaceous,  the  tube  very  short;  corolla  light 
blue  or  purple,  about  as  long  as  the  calyx;  legume  1  to  1.5  cm.  long,  2  mm.  wide, 
ind^iscent,  the  upper  suture  straight,  the  lower  somewhat  indented,  reflexed,  2  to 
4-j(Mnted. 

Near  Bayamon,  in  sandy  places;  near  Lares,  in  ravines  at  Eispino;  near  Cabo  Rojo, 
on-  hills  toward  Joyuda;  near  Mayaguez,  on  the  slopes  of  Mount  Mesa;  near  Aguada, 
in  rocky  districts  at  Rosario;  near  Manati,  on  plains  at  Garrochales. — Cuba  (Grise- 
bach),  Jamaica,  Haiti,  Martinique,  St.  Lucia,  Tobago,  Trinidad.  In  tropical  America, 
a  common  plant,  in  pastures,  and  on  the  roadside.  Also  introduced  into  the  Old 
World. 

The  short,  many-flowered  racemes  and  the  deep,  densely  plumose  calyx  make  this 
common  plant  of  the  Tropics  easily  recoginzed. 

Local  name,  zarzabacoa  peluda. 

2.  DeBmodiiun  triflorum  (L.)  DC.  a 

(Urban,  289.) 

Stem  widely  creeping,  copiously  and  diffusely  branched,  forming  a  dense  matted 
cluster,  the  branches  slender,  glabrous  or  thinly  clothed  with  fine  spreading  silky  hairs; 
stipules  lanceolate,  acuminate,  4.4  mm.  deep;  leaflets  3,  broadly  obovate,  terminal  one 
8.5  to  11  mm.  long  and  nearly  as  broad,  lateral  ones  smaller,  both  sides  glabrous  or 
subglabrous;  flowers  blue  (Urban);  calyx  4  mm.  deep,  silky,  teeth  reaching  more 
than  halfway  down;  corolla  reddish  or  white  (Oliver),  fragrant,  about  equaling  the 
calyx;  pod  1.1  to  1.7  cm.  long,  4  mm.  wide,  the  lower  suture  waved  one-third  of  the 
way  down;  articulations  4  to  6,  the  faces  subglabrous. 

Near  Naguabo  in  fields  around  Hacienda  Oriente;  near  Cayey  along  roads  toward 
Cidra;  near  Coamo,  in  the  valley  of  El  Tendal  River  on  grassy  slopes;  near  Cabo  Rojo 
on  hills  toward  Joyuda;  near  Rincon  in  meadows  at  Barrio  del  Pueblo. — Cuba,  Jamaica, 
Cayman,  Haiti,  St.  Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Bartholomew  (Stock- 
holm Herbarium),  St.  Kitts,  Antigua  (Grisebach),  Guadeloupe,  Martinique,  St.  Vin- 
cent, Barbados,  Grenada,  Trinidad.    Mexico  to  Brazil,  tropical  Africa,  East  Indies. 

Detmodium  triflorum  is  a  common  weed  of  the  Tropics.  The  fresh  leaves  are  used 
medicinally.  In  India  Roxburgh  says  that  this  is  very  common  on  pasture  grounds 
and  helps  to  form  the  most  beautiful  turf;  further,  that  cattle  are  very  fond  of  it. 
Miiller  recommends  its  cultivation  in  regions  too  hot  for  clover.  Another  author 
says  that  in  India  it  springs  up  on  all  soils,  supplying  there  the  place  of  Trifolium  and 
Medicago. 

Local  name,  zarzabacoa  de  tres  fiores. 

3.  Desmodium  adflcendens  (Sw.)  DC. 
(Urban,  290.) 

An  undershrub  1  to  1.3  meters  high,  with  ascending  woody  branches;  leaflets  3, 
obovate,  1.8  to  2.5  cm.  long,  sometimes  nearly  as  broad  as  deep,  the  apex  rounded, 
Bubcoriaceous,  upper  surface  glabrous,  lower  finely  adpressed-silky;  racemes  often  16 

»  For  illufltiation  see  Cook  and  Collins,  fi^.  12 y  p.  189  (as  Meibomia  triflora). 
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cm.  long;  bracts  ovate,  cuspidate,  equaling  the  slender  pedicels,  8.8  to  13  mm.  long, 
spreading  ultimately  from  the  rachis  at  right  angles;  calyx  6  mm.  deep,  teeth  linear, 
reaching  down  nearly  to  the  base;  corolla  purple  or  reddish,  rarely  white,  twice  as  long 
as  the  calyx;  pod  1.2  to  2  cm.  long,  2.2  mm.  broad,  joints  3  to  6,  the  lower  suture 
waved  halfway  down. 

Near  Bayamon  in  moist  sandy  soil  at  Catafio;  Sierra  de  Luquillo  halfway  to  the  top 
of  Mount  Jimenez  in  woods;  Sierra  de  Naguabo,  near  Minas  de  Cobre  at  Rio  Blanco; 
near  Los  Mameyes;  near  Juncos  on  roadsides;  near  Hato  Grande  on  Mount  Gregorio; 
between  Aguas  Buenas  and  Caguas  along  roads;  between  Caguas  and  Cayey  along 
roads;  near  Cayey  at  Quebrada  Arriba;  near  Aibonito  along  roads;  near  Ad  juntas,  on 
the  declivities  of  Mount  Andubo  and  on  Mount  Cedro;  near  Maricao;  near  Mayaguez, 
on  declivities  of  Mount  Mesa. — Cuba  (Grisebach),  Jamaica,  Haiti,  St.  ICitts  (Grise- 
bach),  Antigua  (do.),  Guadeloupe,  Dominica,  Martinique,  St.  Vincent,  Grenada, 
Tobago,  Trinid^  (Grisebach).  This  is  a  common  American  species,  but  in  the  Old 
World  is  only  known  in  Africa. 

Local  name,  zarzahacoa  gcdana. 

4.  Desmodium  axillare  (Sw.)  DC. 
The  Porto  Rican  material  is  included  in  the  following  varieties  and  form: 
4a.  DeBmodium  axillare  obtusifoliola  (Kuntze)  Urb. 
(Urban,  291.) 

Herbaceous,  rarely  suffrutescent,  creeping,  rooting,  30  to  45  cm.  long,  clothed  with 
very  short  soft  inconspicuous  hairs  intermixed  with  hamate  ones;  leaflets  3,  rhomboid, 
ovate-rhomboid  or  orbicular-rhomboid,  3.5  to  5.5  cm.  long,  2.5  to  4.5  cm.  wide,  obtuse 
or  rounded  at  the  apex;  flowers  rose-colored,  dark  rose-colored,  or  reddish- violet,  about 
5  mm.  long,  the  pedicel  6.5  to  13  mm.  long;  legume  long-stipitate,  the  suture  slightly 
notched,  the  dorsal  margin  sinuate  as  deep  as  to  the  ventral  suture;  articulations  del- 
toid-semioval,  7  to  8  mm.  long,  4  to  5  mm  wide. 

Near  Bayamon  in  shady  places;  Sierra  de  Luquillo  in  woods  halfway  to  the  top  of 
Mount  Jimenez;  near  Los  Mameyes  in  moist  localities  among  herbs;  near  Cayey,  in  a 
thicket  of  Coffea  arabica  at  Pedro  Avila;  near  Adjuntas,  in  woods  on  Mount  La  Vaca. — 
Cuba,  Jamaica,  Haiti,  St.  Kitts,  Guadeloupe,  Dominica,  St.  Vincent,  Grenada,  Costa 
Rica,  Venezuela,  Colombia,  Chile. 

This  plant  is  extremely  common  in  shady  places  in  Porto  Rico. 

Local  name,  zarzahacoa  de  monte. 

4b.  DeBxnodium  axillare  acutifolium  (Kuntze)  Urb. 
(Urban,  292.) 

Stem  densely  clothed  with  long,  soft  hairs  intermixed  with  short,  often  very  incon- 
spicuous, hamate  ones;  leaflets  ovate  or  ovate-elliptical,  acuminate;  flowers  pale  pur- 
ple; articulations  of  the  pod  6  to  8  mm.  long,  4  to  5  mm.  wide. 

Near  Bayamon  in  the  woods  at  Pueblo  Viejo,  near  Juncos  on  Mount  Santo  de  Leon. — 
Cuba,  Jamaica,  Martinique,  St.  Vincent,  Trinidad,  Guiana,  and  Brazil. 

4c.  Deamodium  axillare  forma  robustius  Urb. 
(Urban,  292.) 

The  stem  thicker  than  in  variety  angustatum,  3  mm.  thick  and  densely  hirsute;  ter- 
minal leaflet  12  cm.  long;  flowers  rather  longer  than  in  variety  angusiatum;  wings  5 
mm.  long;  pod  articulations  10  mm.  long,  6  mm.  wide;  calyx  red-brown;  petals  pale 
rose-colored;  stamens  rose-colored;  anthers  pale  yellow  (ex  Sintenis). 

Sierra  de  Luquillo,  in  woods  halfway  to  the  top  of  Mount  Jimenez. 
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4d.  Desmodiimi  axillare  sintenisii  Urb. 
(Urban,  292.) 

Pubescence  of  the  stem  very  short;  leaflets  ovate,  long-acuminate;  flowers  white; 
pod  articulations  9  to  10  mm.  long,  6.5  to  7  mm.  wide. 

Sierra  de  Luquillo,  halfway  to  the  top  of  Mount  Jimenez;  8ierra  de  Yabucoa,  in  the 
primeval  forests  of  Mount  Cerro  Grprdo  and  Mount  Sombrero. — Haiti. 

5.  Desmodiuxn  supinum  (Sw.)  DC. 
(Urban,  290.) 

A  diffuse  undershrub  60  to  90  cm.  high,  branches  finely  gray-pubescent  upward; 
stipules  connate  to  the  middle,  at  length  subdistinct,  lanceolate,  scarious;  leaflets  3, 
central  one  oblong  or  obovate,  7.5  to  10  cm.  long,  generally  under  half  as  broad,  its 
petiolule  short,  its  stipellae  minute;  lateral  leaflets  smaller  and  more  rounded  at  the 
base,  subcoriaceous,  the  upper  siu^ace  glabrous,  the  lower  thinly  and  finely  pubescent; 
calyx  2.2  mm.  deep,  the  teeth  lanceolate,  reaching  halfway  down;  corolla  red,  becom- 
ing blue  or  pale  purple,  6.5  to  8.5  nmi.  deep;  pod  2.5  cm.  long,  3  mm.  wide,  with  5  to 
8  articulations,  which  are  considerably  longer  than  broad. 

Near  Bayamon  in  grassy  places;  near  Fajardo  along  roads  and  in  the  river  valley 
toward  the  mountains;  near  Juncos  along  roads;  near  Maimabo  at  Punta  Tuna;  near 
Oayey  at  Quebrada  Arriba  in  thickets;  near  Cabo  Rojo  along  roads  around  Puerto 
Real;  near  Mayaguez. — Bahama,  Cuba,  Jamaica,  Cayman  (Hitchcock),  Haiti,  St. 
Thomas,  St.  Croix,  St.  John,  St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew 
(do.),  St.  Kitts,  Antigua,  Guadeloupe,  Dominica,  Martinique,  SI.  Vincent,  Bequia 
(Kew  Bull.  no.  81,  p.  245),  Barbados,  Grenada,  Tobago,  Trinidad  (Grisebach), 
Margarita. 

A  common  tropical  American  species,  occurring  also  in  Africa  and  the  Mauritius. 

Local  name,  zarzabacoa. 

5a.  Desmodiuxn  supinum  angrustifoliuxn  (Griseb.)  Urb. 
(Urban,  291.) 

Plant  1  to  1.5  meters  high;  flowers  conspicuous,  pale  blood-red  or  pale  purple. 

Between  Aibonito  and  Coamo,  near  Algarrobo,  in  thickets;  near  Coamo,  in  the  valley 
of  El  Tendal  River;  near  Rincon,  on  shady  mountains  at  Barrio  del  Pueblo. — Cuba, 
Haiti,  Antigua  (Grisebach). 

6.  Desmodiuxn  albiflomxn  Salzm. 
(Urban,  292.) 

Stem  diffuse,  15  to  30  cm.  high;  leaves  sometimes  widely,  sometimes  narrowly  ovate, 
about  2.5  mm.  long,  obtuse  or  rarely  somewhat  acute,  membranous;  stipules  cordate, 
acuminate,  free  or  at  the  back  connate;  flowers  white;  calyx  about  2.2  mm.  deep, 
petals  6.5  mm.  long;  pod  subsesaile,  its  articulations  indefinite  in  number,  usually  5 
or  6,  these  wheii  mature  6.5  mm.  long,  4.4  mm.  wide. 

Near  Cayey,  in  coffee  plantations  at  Pedro  Avila;  near  Coamo,  in  coffee  plantations 
at  Farrajones. — ^Mexico,  Central  America,  Ecuador,  and  Brazil  (Bentham,  Hemsley). 

7.  Desmodium  wydlerianuxn  Urb. 
(Urban,  292.) 

Perennial  (?),  procumbent  below,  rooting  at  the  nodes,  ascending  above,  shortly 
pubescent;  leaflets  triangular-ovate  or  rhomboid,  acuminate,  subtruncate  at  the  base, 
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3  to  6  cm.  long,  3  to  5  cm.  wide,  above  shortly  pilose,  beneath  subglabrous;  inflores- 
cence 10  to  15  cm.  long;  calyx  about  2  mm.  long;  flowers  violet;  standard  suborbicular 
or  orbicular-ovate,  4  mm.  long;  stamens  9;  pod  (immature)  with  2  or  3  articulations. 
Eastern  part  of  the  island  (Schwanecke,  Wydler). — Grenada,  Tobago. 

8.  Desmodium  molle  (Vahl)  DC. 
(Urban,  292.) 

Erect;  stem  shrubby;  branches  herbaceous,  striate,  1.3  to  2  meters  high;  leaflets  3. 
ovate,  4  to  5  cm.  long,  1.25  to  2.75  cm.  wide,  membranaceous,  pubescent  on  both  sides; 
stipules  subulate-setaceous;  flowers  very  small,  3.3  mm.  long,  greenish  outside,  dark 
blue  within;  calyx  segments  linear,  long;  pod  membranaceous,  flat;  articulations  at 
first  elliptical,  reniform  with  a  lateral  notch  when  mature,  6.5  to  8.5  mm.  long,  4.4  to 
5  mm.  wide. 

Near  Coamo  in  meadows  between  Serillos  and  Salinas;  near  Juana  Diaz,  along  roads 
about  Escalabrado;  near  Guanica,  on  declivities  at  Punta  de  la  Meseta  and  in  thickets 
at  Montalba. — Jamaica  (Grisebach),  Haiti,  St.  Thomas,  St.  Croix  (Vahl),  Martinique, 
Curasao,  Central  America,  South  America. 

The  legume  of  D.  molle  is  quite  unlike  that  of  any  other  Porto  Rican  Desmodium. 
It  has  a  pod  with  2  elliptical  articulations,  of  which  the  upper  is  enlarged  and  fertile, 
and  when  mature  has  a  lateral  notch.  This  is  the  only  pod  with  a  reniform  articulation 
within  this  genus  in  Porto  Rico. 

9.  Desmodiuxn  tortuosuxn  (Sw.)  DC. 
(Urban,  293.) 

Erect,  0.6  to  1.5  meters  high;  stem  striate,  cylindrical,  the  down  uncinate;  leaflets  3, 
ovate  or  ovate-oblong,  the  terminal  one  2.5  to  10  cm.  long,  1  to  4.5  cm.  wide,  hispidu- 
lous  or  glabrescent;  pedicels  filiform,  longer  than  the  flower;  flowers  small,  purple  or 
pale  blue;  calyx  2  to  3  mm.  deep;  corolla  5  to  6  mm.  long;  i>od8  with  2  to  6  articula- 
tions, constricted  nearly  to  the  center. 

Near  Bayamon,  in  shady  localities  and  along  roads  toward  Toa  Baja;  near  Fajardo 
in  cultivated  places;  near  Maunabo  on  shady  slopes  between  Emajagua  and  Punta  del 
Naranjo;  between  Aibonito  and  Algarrobo  in  steep  places  at  the  roadside;  near  Barran- 
quitas,  on  declivities  at  Isabon;  between  Aibonito  and  C^amo  along  roads;  near  Coamo, 
at  Salinas;  near  Juana  Diaz  along  roads;  near  Pefiuelas  on  the  top  of  Mount  Vi  and  on 
plains  around  Mount  Llano;  near  Guanica  on  gravelly  banks  around  Barinas;  near 
Mayaguez;  near  Rincon,  in  the  mountains  at  Calvache  and  on  the  plains  toward 
Aguada. — Cuba,  Jamaica,  St.  Thomas,  St.  Croix,  Guadeloupe,  Dominica,  Martinique, 
St.  Vincent,  Bequia  (Kew  Bull.  no.  81,  p.  246),  Mustique  (do.),  Grenada,  Central 
America,  North  America,  South  America. 

Local  name,  zarzabacoa,  junquillo. 

10.  Desmodium  spirale  (Sw.)  DC. 

(Urban,  293.) 

Stems  annual,  30  to  45  cm.  high,  slender,  diffuse,  slightly  pubescent;  petioles  1.2  to 
2.5  cm.  long;  leaflets  3,  the  terminal  one  roundish  or  ovate,  2.5  to  5  cm.  long;  1.2  to  2.5 
cm.  broad,  the  lateral  ones  smaller,  subpapyraceous,  both  sides  green,  glabrous;  pedi- 
cels 6.5  to  8.5  mm.  long,  spreading,  very  slender,  glabrous;  flowers  in  Porto  Rican 
specimens  always  white;  calyx  2.2  mm.  long,  deeply  cleft;  corolla  slightly  exceeding 
the  calyx,  greenish  variegated  with  purple;  pod  9  to  12  mm.  long,  2.2  mm.  wide;  articu- 
lations 4  to  6,  separated  by  very  narrow  spaces,  often  spirally  twisted. 
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NearBayamon;  nearAibonito,  at  Cari-Blanco;  nearCoamo,  in  the  valley  of  El  Fuerte 
River,  in  meadows  around  Serilloe  at  Salinas,  and  on  grassy  declivities  toward  Aibon- 
ito;  near  Juana  Diaz,  along  roads  around  Escalabrado;  near  Pefiuelas  in  the  rocky  plains 
at  Tallaboa  Alta;  near  Mayaguez;  near  Rincon,  in  plains  at  Barrio  del  Pueblo. — Cuba, 
Jamaica,  St.  Thomas,  St.  Croix  (Eggers),  St.  John  (Eggers),  Antigua  (Grisebach),  Gua- 
deloupe, Martinique  (Duss),  St.  Vincent,  Union  (Kew  Bull.  no.  81,  p.  245\  Barbados, 
Trinidad  (Grisebach).  Common  in  tropical  America;  found  also  in  the  East  Indies, 
Africa,  and  the  Polynesian  Islands. 

Local  name,  zarzabaeoa  espiral. 

11.  Desmodiimi  scorpiurus  (Sw.)  Desv. 
(Urban,  293.) 

Procumbent,  rooting  at  the  base;  stem  angular;  leaflets  3,  (fval  or  oblong,  1.5  to  4 
cm.  long,  1  to  1.5  cm.  wide,  rounded  at  the  apex,  clothed  on  both  surfaces  with  long, 
silky,  appressed  hairs;  calyx  2.5  to  3  mm.  deep,  deeply  cleft;  corolla  slightly  exceed- 
ing the  'calyx,  peach-colored,  rose,  oj*  purple,  becoming  white;  pod  subsessile, 
uncinate-pubescent,  slightly  constricted  at  the  dissepiments,  the  joints  2  to  7,  oval- 
linear,  minutely  truncate  at  both  ends,  the  terminal  pointed. 

In  Bayamon  around  the  church;  near  the  town  in  fields;  near  Fajardo  in  cultivated 
places;  between  Aibonito  and  Algarrobo  on  precipices  near  the  roads;  between 
Aibonito  and  Coamo  on  declivities;  near  Coamo,  on  Mount  Santana  and  in  the  valley 
of  El  Fuerte  River;  near  Utuado,'in  ravines  at  San  Andres;  near  Cabo  Rojo,  on  hills 
toward  Joyuda. — Cuba,  Jamaica,  Haiti,  St.  Thomas  (Grisebach),  St.  Croix  (Eggers), 
Antigua  (Grisebach),  Guadeloupe,  Dominica  (Grisebach),  Martinique,  St.  Vincent, 
Grenada,  Trinidad,  Margarita. — Mexico,  Central  America,  Ecuador,  Peru. 

A  plant  common  in  pastures. 

Local  name,  zarzabacoa  cola  de  escorpion. 

44.  AliYSIOABPTTS  Neck. 

AlydcarptLs  Neck.  Elem.  3:  15.  1790. 

Fabricia  Scop.  Introd.  307.  1777,  not  Adans.  1763. 

Hegetschtveilera  Heer  &  Regel,  Cat.  Sem.  Hort.  Turic.  1842;  Bot.  Zeit.  1:  47.  1843. 

Calyx  deeply  cleft,  the  lobes  stiff  and  dry,  striate,  subequal,  the  two  upper  ones 
connate  almost  to  the  apex;  standard  orbicular  or  obovate,  narrowed  into  a  claw; 
wings  obliquely  oblong,  adherent  to  the  keel;  keel  obtuse,  slightly  incurved,  usually 
with  a  little  membrane  on  the  outside  on  both  margins;  upper  stamen  free;  ovary 
sessile  or  substipitate,  multiovulate;  style  filiform,  inflexed  upwards;  stigma  termi- 
nal, sometimes  oblique,  usually  broadly  capitate;  pod  terete  or  somewhat  compressed, 
equal  or  constricted  between  the  articulations,  these  roundish  or  truncate  at  the 
ends  and  indehiscent;  seeds  ovate  or  orbicular. — Erect  or  diffuse  herbs,  glabrous  or 
loosely  hairy;  leaves  simple  in  our  species  (or  very  rarely  3-foliate);  stipules  mem- 
branous, scarious,  acuminate,  free  or  connate;  flowers  small,  in  terminal  or  rarely 
axillary  racemes,  the  pedicels  usually  in  pairs;  bracts  and  bracteoles  usually  scarious, 
caducous. 

1.  AlysicGurpuB  nummulajrifolius  (L.)  DC.« 

(Urban,  294.) 

A  perennial,  tufted  or  much  branched  at  the  base,  the  stems  decumbent  or  ascend- 
ing, from  a  few  centimeters  to  25  cm.  long,  glabrous  or  slightly  pubescent;  leaves  on 
short  slender  petioles,  the  lower  ones  cordate-orbicular  or  oval,  not  1.2  cm.  long,  the 


o  Cook  and  Collins,  p.  74,  as  Alysicarpus  vaginalis. 
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upper  ones  from  oval-oblong  to  lanceolate-linear,  and  often  2.5  cm.  long  or  more,  all 
obtuse;  calyx  about  4.4  mm.  long,  the  lobes  very  narrow,  ending  in  a  subulate  almost 
hair-like  point,  the  two  upper  ones  less  united  than  in  most  species;  petals  pale 
purple,  becoming  blue,  scarcely  exceeding  the  calyx;  pod  often  1.8  cm.  long  or 
rather  more,  obscurely  wrinkled,  the  separation  of  the  articulations  marked  by  trans- 
verse raised  lines,  without  any  or  rarely  with  a  slight  contraction. 

Seemingly  spontaneous  near  Bayamon  in  coast  districts  at  Palo  Seco;  near  Fajardo 
in  rocky  localities  toward  Ceiba;  near  Peftuelas,  in  rocky  districts  at  Tallaboa  Alta; 
near  Cabo  Rojo,  in  grassy  places  at  the  base  of  Mount  Buenavista. — Jamaica,  Haiti, 
St.  Thomas,  St.  Croix,  St.  John,  St.  Kitts(Gri8ebach),  St.  Martin  (Stockholm  Herba- 
rium), St.  Bartholomew  (do.),  Antigua  (Grisebach),  Guadeloupe,  Martinique,  St. 
Vincent,  Bequia  (Kew  Bull.  no.  81,  p.  246),  Barbados,  Grenada,  Tobago,  Trinidad. 
A  common  weed  in  the  tropics  of  the  Old  World  and  introduced  into  America. 

Local  name,  yerba  Je  corUrabando. 

45.  DAIiBEBGIA  L.  f. 

Dcdbergia  L.  f.  Suppl.  62,  316.  1781. 

Calyx  with  the  two  upper  teeth  broader  and  the  lowest  rather  longer  than  the 
others;  standard  broadly  ovate  or  orbicular;  wings  oblong;  keel  slightly  incurved, 
obtuse,  its  petals  connate  on  the  back  at  the  apex;  stamens  all  connate  in  a  sheath 
slit  above,  or  the  upper  one  free  or  absent,  op  the  sheath  also  slit  below  or  the  lowest 
sometimes  also  free;  anthers  small,  erect,  the  cells  dehiscing  by  a  small  apical  slit; 
ovary  stalked,  biovulate;  style  almost  straight;  stigma  small,  terminal;  pod  orbicular 
or  broadly  oblong,  fiat  or  corky,  indehiscent,  1-seeded,  subemarginate  at  the  upper 
suture. — Loosely  branched  or  sarmentose  shrubs;  leaves  impari pinnate;  leaflets  usu- 
ally alternate,  many  or  rarely  reduced  to  1 ;  flowers  in  small  panicles  in  the  axils  of 
the  leaves. 

KEY   TO   THE   SPECIES. 

Leaflets  solitary,  pale  and  tomentose  beneath,  rarely  glabres- 

cent,  ovate,  obtuse,  acuminate:  stamens  10;  pod  orbicular, 

2.5  to  3  cm.  in  diameter,  thick,  subligneous.  1.  D.  hecastopkyllum. 

Leaflets  3  to  5,  lx)th  sides  glabrous,  or  with  a  few  scattered 

hairs  beneath,  ovate,  acuminate;  stamens  9;  pod  roundish, 

oblong,  blunt  at  both  ends,  2.5  to  3  cm.  long,  2  cm.  wide, 

flat,  shining,  not  much  thickened,  subligneous.  2.  D.  moneiaria. 

1.  Dalbergria  hecastophyllum  (L.)  Taub. 
(Urban,  294.) 

Shrub  2  to  3  meters  high  or  tree  6  to  8  meters  high,  with  firm  woody  branches;  leaves 
unifoliolate,  rarely  bifoliolate;  leaflets  7  to  10  cm.  long,  4.5  to  5  cm.  wide;  petiole  1 
cm.  long;  flowers  in  small  cymose  panicles,  2.5  to  5  cm.  long,  axillary;  calyx  cam- 
panulate,  5  mm.  deep;  corolla  white,  more  than  twice  as  long  as  the  calyx. 

Near  San  Juan,  in  thickets  near  the  sea  at  Cangrejos;  near  Yabucoa  in  coast  districts; 
near  Ponce,  in  littoral  thickets  at  Penon;  in  coast  districts  near  Mayaguez  at  Algar- 
robo;  near  Rincon;  near  Quebradillas. — South  Florida  (variety  pnlocalyx  Radlk.), 
Cuba,  Jamaica,  Cayman  (Hitchcock),  Haiti,  St.  Thomas,  St.  Croix  (Grisebach, 
Eggere),  St.  John,  Antigua  (Grisebach),  Guadeloupe,  Dominica  (Grisebach),  Marti- 
nique, St.  Vincent,  Bequia,  Barabdos,  Grenada,  Tobago,  Trinidad  (Grisebach). 
Tropical  America,  especially  near  the  sea,  from  south  Brazil  to  Florida  and  Central 
America;  also  in  west  tropical  Africa. 
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Dalbergia  hecastophyllum  (L.)  Taub.,  a  plant  common  in  maritime  thickete,  has 
solitary  leaflets,  10  stamens,  and  a  pod  that  is  nearly  round,  while  the  only  other 
Porto  Rican  species,  D.  monetariay  has  3  to  5  leaflets,  9  stamens,  and  an  oblong  pod. 

Local  names,  maray-maray,  polo  de  polio. 

2.  Dalbergria  monetaria  L.  f. 

(Urban,  295.) 

Shrub  2  to  4  meters  high;  stems  finn,  woody,  wide  climbing;  leaves  15  to  17  cm. 
long;  leaflets  8  to  13  cm.  long,  4  to  5.5  cm.  wide;  flowers  in  small  panicles  in  the  axils 
of  the  leaves,  1.5  to  3  cm.  long;  calyx  5  mm.  deep,  green;  corolla  more  than  twice  as 
long  as  the  calyx,  white  or  yellow- white;  anthers  yellow,  becoming  brown;  mature 
fruit  brown. 

Near  Bayamon  in  mountain  thickets  and  woods;  Sierra  de  Luquillo,  in  the  woods 
between  Mavi  and  Mount  Jimenez;  near  Juncos  on  the  river  bank;  near  Hato  Grande, 
on  the  shady  river  bank  opposite  Mount  Gr^rio;  near  Yabucoa,  on  the  edge  of  the 
forests  at  Jacana,  in  primeval  forests  at  Guayavota,  and  in  La  Pandura  at  Santa  Elena; 
near  Aibonito;  near  Utuado,  on  the  edge  of  the  primeval  forest  at  San  Andres  and  in 
copses  on  the  Rio  Grande  River  at  SaltQlo  Arriba;  near  Maricao  in  mountain  woods; 
near  Sabana  Grande  in  the  woods  near  the  cataract  of  Estero  River;  near  Mayaguez. — 
Cuba  (Grisebach),  Haiti,  Guadeloupe,  Martinique,  St.  Vincent,  Grenada,  Trinidad. 
Tropical  America,  north  Brazil,  Cayenne,  Surinam,  British  Guiana. 

Local  names,  polo  de  brasUeUy  membrillo. 

46.  DBBPANO0ABFU8  G.  F.  W.  Mey. 

Drepanocarpu9  G.  F.  W.  Mey.  Prim.  Fl.  Esseq.  236.  1818. 
Nephrogis  Rich.;  DC.  Prod.  2:  420.  1825. 
OmcoT^ui  Juss.;  DC.  loc.  cit. 

Calyx  campanulate,  obtuse  at  the  base,  truncate  at  the  apex,  the  teeth  short; 
standard  broadly  ovate  or  orbicular,  on  the  outside  silky;  wings  oblong,  often  falcate; 
keel  incurved,  its  petals  connate  at  the  back;  stamens  all  connate  in  a  sheath  slit 
above,  or  both  above  and  below,  or  more  rarely  the  upper  one  free;  ovary  short- 
stalked,  1-  (rarely  2-)  ovulate;  style  slender,  incurved;  stigma  small,  terminal;  pod 
falcate  or  suborbicular,  compressed,  thick-leathery,  the  upper  suture  intruse,  the 
lower  very  much  arched,  with  1  large,  reniform,  compressed  seed. — Erect  tree  or  high- 
climbing  shrub;  leaves  imparipinnate;  leaflets  usually  alternate;  stipules  often  spinous; 
flowers  small  or  moderately  large,  purple,  violet,  or  white;  racemes  short,  fascicled  or 
branched,  axillary  or  in  terminal  panicles;  bracts  small,  caducous;  bracteoles  under 
the  calyx  orbicular,  persistent. 

1.  Drepanocarpus  lunatus  (L.  f.)  G.  F.  W.  Mey. 

(Urban,  296.) 

An  erect  bush  or  small  tree  2  to  3  meters  high,  with  firm  glabrous  branches  and  with 
sharp,  Bubfalcate  spines  from  the  nodes;  petioles  short;  rachis  5  to  10  cm.  long;  leaflets 
5  to  11,  short-stalked,  oblanceolate  or  oblong,  3.5  to  5  cm.  long,  blunt,  rigidly  coria- 
ceous, both  sides  glabrous,  the  veins  slightly  raised;  panicles  copious,  axillary  and 
terminal;  calyx  glabrous,  6  mm.  deep;  corolla  lilac,  6.5  to  8.5  mm.  deep;  pod  1.8  cm. 
broad,  curved  round  so  that  the  point  touches  the  base,  subligenous,  the  curve  3  to 
3.5  cm.  broad;  pedicel  6  mm.  long. 

Near  Bayamon,  in  the  forest  at  Palo  Seco;  near  Los  Mameyes,  in  the  Manglar  swamp 
at  La  Carmelita;  near  Humacao,  in  littoral  thickets  near  Punta  Candela;  near  Maun- 
abo,  in  thickets  at  Punta  de  Tuna;  near  Mayaguez. — Haiti,  St.  Thomas,  St.  Croix 


Digitized  by 


Google 


194  CONTRIBUTIONS    FROM    THE    NATIONAL    HERBARIUM. 

(Eggers),  Guadeloupe,  Martinique,  St.  Lucia  (Grisebach),  St.  Vincent  (do.).  Tropical 
America  and  western  Africa. 

This  plant  grows  chiefly  near  the  seashore  and  is  noticeable  on  account  of  its  short 
sharply  recurved  spines  and  its  pod,  which  is  so  bent  that  the  point  touches  the  base. 

Local  names,  palo  de  hoz,  escambron. 

47.  PTEBOOABFUS  L. 

Pterocarpus  L.  Sp.  PI.  ed.  2.  2:  1662.  1763. 
MoiUouchi  AuBL.  PI.  Gui.  2:  748.  pi  299,  1775. 
MoiUouchia  Benth.  Ann.  Wien  Mus.  2:  94.  1838. 

Calyx  campanulate,  often  incurved,  narrowed  at  the  base,  the  two  upper  teeth 
more  or  less  connate;  standard  broadly  ovate  or  suborbicular;  wings  obliquely 
obovate  or  oblong;  keel  with  its  petals  resembling  or  shorter  than  the  wings,  free  or 
shortly  connate  on  the  back;  stamens  all  connate  in  a  sheath  slit  above  or  both  above 
and  below,  or  the  upper  one  free;  ovary  sessile  or  stipitate,  2  to  6-ovulate;  style  fili- 
form, slightly  incurved;  stigma  small,  terminal;  pod  compressed,  indehiscent,  orbicu- 
lar or  broadly  ovate,  more  or  less  oblique,  the  style  lateral  or  terminal,  seminiferoufl 
in  the  center  and  there  more  or  less  incrassated,  with  a  wing  round  the  border; 
seeds  1  or  2,  oblong  or  subreniform,  if  2  separated  by  a  hard  septum. — Trees;  leaves 
imparipinnate,  leaflets  alternate  or  almost  opposite;  flowers  usually  showy,  yellow, 
rarely  white  or  violet,  in  terminal  or  axillary,  simple  or  compound  racemes;  bracts 
and  bracteoles  small,  caducous. 

1.  Pterocarpus  officinalis  Jacq.a 
(Urban,  296.) 

Trees  25  to  30  meters  high;  leaflets  6  to  9,  alternate,  ovate  or  oblong,  acuminate, 
shiny,  5  to  10  cm.  long,  3  to  5.2  cm.  wide,  the  veins  on  both  sides  conspicuous,  sub- 
coriaceous,  glabrous,  the  petiolules  6  mm.  long;  flowers  in  compound  racemes,  yellow; 
calyx  strongly  oblique,  4  to  5  mm.  deep,  turning  black  in  drying;  corolla  1.3  cm. 
long;  standard  violet-colored  on  the  edge,  at  the  middle;  pod  glabrous,  stipitate, 
corky-rugose,  with  a  very  oblique  axis,  1-seeded,  surrounded  by  a  narrow  wing, 
which  is  less  distinct  on  the  carina!  edge,  3  to  5  cm.  in  diameter;  wing  6.5  to  8.5  mm. 
broad  on  vexillar  edge. 

Near  Bayamon  in  swampy  localities;  Sierra  de  Luquillo,  in  the  woods  of  Mount 
Jimenez;  near  Mayaguez.— Jamaica  (Grisebach),  Guadeloupe,  Dominica,  St.  Lucia, 
St.  Vincent,  Trinidad.    Tropical  America,  Central  America. 

From  Pterocarpus  officinalis^  the  only  species  found  in  Porto  Rico,  is  obtained  a 
kind  of  kino  known  as  "  American  dragon's  blood."  The  tree  is  tapped  and  the  sap 
collected,  which  when  dried  in  the  sun  forms  a  hard  mass  that  is  used  in  medicine 
as  an  a8truigent  and  in  tanning  and  dyeing.  Large  pieces  of  the  substance  are  dark 
red,  while  smaller  pieces  are  transparent. 

Local  name,  palo  de  polio. 

48.  LONOHOOABPUS  H.  B.  K. 

Lonchocarpus  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  383.  1823. 
Sphinctolobium  Vo(j.  Linnaea  11:  417.  1837. 
Neuroscapha  Tul.  Ann.  Sc.  Nat.  II.  20:  137.  1843. 

Calyx  often  cupuliform,  truncate,  the  teeth  very  short  or  wanting;  standard  orbicu- 
lar, obovate,  more  rarely  oblong,  with  2  am^icles  at  the  base  above  the  claw;  wings 
obliquely  oblong  or  falcate,  slightly  adhering  to  the  keel  above  the  claw;  keel  arcuate 


a  Cook  and  Collins,  p.  226,  as  Pterocarpus  draco. 
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or  nearly  straight,  the  obtuse  petals  slightly  cohering  along  the  back;  upper  stamen 
free  at  the  base,  sometimes  united  with  the  others  in  a  closed  tube;  ovary  more  or  lees 
stalked,  biovulate  or  multiovulate;  style  filiform;  stigma  small,  terminal;  pod  oblong 
or  elongated,  membranous  or  coriaceous,  flat,  indehiscent,  the  style  scar  terminal, 
persistent,  sutures  not  winged  but  the  upper  sometimes  laterally  dilated;  seeds  1  or  2, 
rarely  more,  flat,  almost  reniform  or  orbicular.  Trees  or  woody  climbers;  leaves 
imparipinnate;  leaflets  opposite,  rarely  with  stipels;  stipules  small,  narrow;  flowers 
violet,  purple,  or  white,  in  simple  racemes  or  raceme-like  panicles,  usually  in  pairs 
or  clusters  along  the  rachia;  bracts  and  bracteoles  usiudly  small,  deciduous,  more 
rarely  persistent. 

KEY  TO  THE   SPECIES. 

Flowers  usually  in  pairs  along  the  rachis;  leaflets  glabrous;  stand- 
ard usually  sericeous  on  the  outer  sur^e;  pod  oblong  or  linear, 
the  upper  suture,  especially  near  the  seeds,  with  a  projecting 
ridge;  flowers  rose-colored. 
Standard  callous  or  auriculate  at  the  base;  leaflets  7  to  11. 

(Section  Neuroscaphi  Benth.)  1.  L.  domingerms. 

Standard  not  callous  or  auriculate  at  the  base;  leaflets  5  or  7.    2.  L.  glauci/olivs. 
Flowers  many,  usually  small;  standard  glabrous  or  thinly  silky 
on  the  outer  surface;  sutures  of  the  pod  not  dilated  or  thick- 
ened.   (Section  Densiplori  Benth.)  3.  L.  latifolhis. 

1.  liondiocarpus  dondngrensis  (Pers.)  DO. 
(Urban,  296.) 

Tree  15  meters  high,  young  branches  brown-tomentose  becoming  glabrous;  leaves 
17  to  19  cm.  long;  petiole  about  3  cm.  long;  leaflets  7  to  11,  most  frequently  7,  oval 
or  oblong,  5  to  12  cm.  long,  2.5  to  5  cm.  broad,  coriaceous,  glabrous  on  both  sides, 
the  apex  shortly  acuminate,  cuneate  at  the  base;  flowers  in  axillary  racemes,  pale 
violet  to  rose-colored,  in  clusters  of  2  on  a  short  branchlet,  with  a  space  between; 
racemes  about  20  cm.  long;  pedicels  3  mm.  long;  calyx  6  mm.  long,  brown -tomentoee; 
standard  1.4  mm.  long,  orbicular,  the  outside  silky;  pod  usually  2  or3-seeded,  5  to  10 
cm.  long,  at  the  seeds  about  2  cm.  wide,  constricted  between  the  seeds,  compressed, 
almost  woody,  slightly  brown-tomentose  or  glabrous. 

Near  Guayanilla,  close  to  the  bank  of  the  river  at  Los  Indios;  near  Guanica,  by 
the  river  at  Barinas;  near  Cabo  Rojo,  aroimd  Hacienda  Garcia;  near  Mayaguez. — 
Jamaica  (Bentham),  Haiti,  Guadeloupe,  Martinique. 

2.  liOnchocarpus  grlaucifolius  Urb. 
(Urban,  297.) 

Shrub  with  climbing  branches  or  tree  5  to  8  meters  high;  leaves  5  or  7-foliolate;  leaf- 
lets elliptical  or  elliptical-oblong,  rounded  at  the  apex  or  shortly  and  obtusely  acu- 
minate, obtuse  or  roimded  at  the  base,  4  to  13  mm.  long,  2  to  7  cm.  wide,  glabrous,  veins 
on  the  upper  stu'face  impressed;  inflorescence  6  to  14-flowered,  in  lax  racemes;  calyx  4 
mm.  deep;  flowers  roee-colored;  standard  orbicular,  12  to  15  nma.  long;  wings  4  mm. 
wide;  pod  linear  or  broadly  linear,  6  to  14  cm.  long,  1  to  1.5  cm.  wide,  2  to  7-seeded, 
coriaceous;  seeds  oval-reniform,  9  nma.  long,  5  mm.  wide,  dark  brown. 

In  the  primeval  mountain  forests  near  Rincon  at  Calvache;  near  Aguada  on  Mount 
Piedra  Blanca  and  in  the  mountain  forests  at  Rio  Grande;  near  Aguadilla,  in  the  jnoun- 
tains  at  Espinal;  near  Quebradillas  at  Cafio  Grande.     Indigenous. 

Local  name.  gtno. 
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3.  lionchocarpus  latifoUus  (Willd.)  H.  B.  K. 
(Urban,  297.) 

Tree  6  to  20  meters  high;  leaflets  5  to  9,  oval-oblong,  acuminate,  paler  and  minutely 
puberulous  beneath,  or  glabreecent,  6  to  15  cm.  long,  2.5  to  5  cm.  wide,  subcoriaceoua; 
inflorescence  densely  racemose,  7.5  to  12  cm.  long,  many-flowered;  calyx  2.2  mm.  deep; 
flowers  purple,  8.5  to  II  mm.  deep;  standard  thinly  silky;  pod  oblong  or  broadly  linear, 
5  to  7.5  cm.  long,  1.7  to  2.1  cm.  broad,  1  or  2-seeded,  not  at  all,  or  somewhat  constricted 
between  the  seeds,  flat,  thin,  glabrescent. 

Near  Bayamon,  in  woods  at  Palo  Seco;  Sierra  de  Luquillo  in  the  woods  on  Mount 
Jimenez;  near  Quebradillas  on  the  bank  of  the  river;  near  Manati  in  thickets  on  the 
coast,  and  at  Abra  de  los  Muertos. — Cuba  (Wright),  Jamaica,  Haiti,  St.  Kitts,  Guade- 
loupe, Dominica,  Martinique  (Sieber),  St.  Lucia,  St.  Vincent,  Trinidad.  Common 
also  in  the  adjoining  parts  of  South  America.  Central  America  to  Nicaragua.  The 
hard  wood  is  used  in  making  furniture  (Cook  and  Collins,  p.  178.) 

Local  names,  p<do  hediondo,  forte  ventura. 

49.  PISCIDIA  L. 

Piscidia  L.  Syst.  ed.  10.  2:  1155.  1759. 

Calyx  Bubcampanulate,  with  the  teeth  short  and  wide,  the  two  upper  ones  slightly 
adhering;  standard  orbicular;  wings  oblong-falcate,  adhering  to  the  obtuse  keel;  petals 
of  the  keel  cohering  along  the  back;  upper  stamen  free  at  the  base,  united  with  the 
others  at  the  middle  in  a  closed  tube;  ovary  sessile  with  numerous  seeds:  style  reflexed, 
flliform,  the  stigma  small,  terminal;  pod  linear,  flat,  each  suture  widening  into  2-veined 
wings;  seeds  ovate,  compressed. — Tree  with  imparipinnate  leaves;  leaflets  opposite; 
flowers  white  and  blood-red,  in  short  panicles;  bracts  opposite  on  the  pedicel,  subel- 
liptic,  subcoriaceous,  caducous. 

1.  Piscidia  piscipula  (L.)  Sarg. 
(Urban,  297.) 

Tree  20  meters  high;  leaflets  3  to  5-jugate,  pubescent  or  glabrescent,  oblong  or  ellip- 
tical, pointed  or  blunt;  flowers  1.2  to  1.6  cm.  long;  wings  each  1.2  to  1.6  cm.  broad, 
transversely  striate,  lacerate  or  repand;  legume  5  to  10  cm.  long,  8  mm.  broad,  pubeni- 
lous;  seeds  6  to  8,  transversely  oblong,  black,  7  mm.  long. 

In  thickets  and  forests  on  the  coast  near  Fajardo  and  near  Salinas  de  Cabo  Rojo.— 
South  Florida  (Chapman),  Florida  Keys  (Sargent),  Bahama  (Grisebach),  Jamaica, 
Haiti,  St.  Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm  Herbarium), 
St.  Bartholomew  (do.),  Antigua  (Grisebach),  Guadeloupe,  St.  Lucia  (Grisebach),  St. 
Vincent,  Barbados,  Grenada,  South  Mexico.    Southern  parts  of  North  America. 

Local  name,  verUvra, 

50.  ANDIBA  Lam. 

Vauacapo^m  Aubl.  Hist.  PI.  Gui.  2:  Suppl.  9.  pi.  Jir.i.  1775. 
Andira  Lam.  Enryc.  1:  171.  1783. 

Calyx  broadly  campanulate  or  subturbinate,  truncate,  with  short  indistinct  t«edi; 
petals  clawed ;  standard  suborbicular ;  wings  and  petals  of  the  keel  nearly  straight,  oblong, 
obtuse,  the  latter  imbricate  but  not  connate  on  the  back;  upper  stamen  free,  or  rarely 
connate  with  the  rest;  ovary  stipitate  or  rarely  sessile,  2  to  4-  (rarely  1-)  ovulate;  style 
short,  incurved;  stigma  small,  terminal;  pod  drupaceous,  ovoid  or  obovoid,  often  some- 
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what  compressed,  with  a  more  or  less  fleshy  mesocarp  and  a  thick  subligneous  endo- 
carp;  seeds  1,  pendulous. — Strong  trees;  leaves  imparipinnate;  leaflets  opposite,  rarely 
alternate,  often  stipellate;  flowers  rose-colored  or  violet,  fragrant,  in  terminal  pyram- 
idal panicles,  subsessile,  usually  crowded;  bracts  and  bracteoles  small,  deciduous. 

1.  Andira  Jamaicensis  (W.  Wright)  Urb.<> 
(Urban,  298.) 

Tree  10  to  20  meters  high  with  firm  woody  branches,  the  young  twigs  slightly  gray- 
pubescent;  petioles  5  to  7.5  cm.  long; leaflets  9  to  13,  the  pairs  more  than  2.5  cm.  apart, 
oblong  or  lanceolate,  or  the  terminal  one  obovate,  5  to  7.5  cm.  long,  1.5  to  2.5  cm.  wide, 
acuminate  or  subacute,  the  base  scarcely  rounded,  subsessile,  subcoriaceous,  both 
sides  glabrous,  dark  green,  shining;  flowers  in  pyramidal  panicles,  15  to  30  cm.  long, 
with  distant,  spreading,  stalked,  racemose,  closely  flowered  branches;  calyx  subsessile, 
sUky,  about  4.5  mm.  deep,  brownish  red;  corolla  reddish,  violet,  or  pale  purple,  13  to 
15  mm.  deep,  the  standard  6.5  to  8.5  mm.  broad;  ovary  stalked,  glabrous  or  slightly 
ciliate,  3  or  4-ovulate;  legume  green,  subrotundate,  about  2.5  cm.  in  diameter,  obtusely 
carinate;  or  shortly  ovate,  or  obovate,  3.5  to  4  cm.  long,  slightly  or  not  at  all  carinate. 

Near  Bayamon  in  woods;  Sierra  de  Luquillo,  in  woods  between  Mavi  and  Mount 
Jimenez;  in  the  calcareous  mountains  near  Juncos;  near  Coamo  in  woods  at  Pedro 
Garcia  and  at  Los  Bafios;  between  Coamo  and  Aguas  Buenas  on  the  roadside;  near 
Yauco;  near  Guanica  on  Mount  Puerco  and  at  Barinas;  near  Mayaguez;  near  Maricao, 
in  the  forests  of  Mount  Montoeo;  near  Utuado  in  the  rocky  mountains  at  Los  Angt  Ics. — 
Cuba,  Jamaica,  Haiti,  and  in  related  forms  (variety  sapindoides  (Benth.,  Griseb.),  with 
larger  flowers  and  longer  pedicels,  St.  Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Kitti* 
(Grisebach),  Antigua,  Guadeloupe,  Dominica,  Martinique,  St.  Lucia,  St.  Vincent, 
Tobago,  Trinidad  (Sieber).  Tropical  America  and  west  tropical  Africa;  very  abun- 
dant in  C'Cntral  America,  Guiana,  Venezuela,  north  Brazil,  and  eastern  Peru. 

The  BrazUian  and  west  African  specimens  are  generally  rather  longer-flowered  and 
stiCfer-leaved  than  those  from  Guiana,  the  West  Indiec;,  and  Central  America;  but  no 
tangible  characters  nor  constant  size  in  the  flowers  can  be  found  to  separate  them  even 
into  marked  varieties. 

Local  names,  mocoy  moca  blanca. 

51.  ABBUS  L. 

Abrvs  Adans.  Fam.  2:  327.  1763. 

Hoepfneria  Vatke,  Oester.  Bot.  Zeitflch.  29:    222.  1879 

Calyx  campanulate.  truncate  or  shortly  and  broadly  toothed;  standard  ovate,  the 
short  claw  adhering  to  the  base  of  the  staminal  tube;  keel  much  curved,  the  petals 
united  from  the  base,  often  longer  than  the  wings;  stamens  9  united  in  a  sheath  open 
on  the  upper  side,  the  upper  one  deficient;  ovary  sessile,  with  indefinite  ovules:  style 
short,  incurved;  stigma  terminal;  pod  oblong  or  linear,  flat,  2-valved,  with  cellular 
partitions  between  the  seeds. — Shrubs  or  undershrubs;  stems  usually  twining  or  trail- 
ing, woody  at  the  base;  leaves  paripinnate,  the  leaflets  many-jugate,  the  common  peti- 
ole ending  in  a  short  point;  flowers  small,  rose-colored  or  white,  in  clusters  on  lateral 
thickened  nodes  or  in  axillary  or  terminal  racemes;  bracts  small,  often  persistent; 
bracteoles  2  on  the  calyx. 

1.  AbruB  precatoriuB  L. 

(Urban,  298.) 

Shrub  with  slender  woody  wide-climbing  glabrous  or  slightly  pubescent  branches; 
leaves  abruptly  pinnate,  4  to  8  cm.  long;  leaflets  10  to  15-jugate,  oblong  or  obovate. 


o  Cook  and  Collins,  p.  80,  as  Andira  inermis. 

Digitized  by  LjOOQIC 


198  CONTRIBUTIONS   FROM    THE    NATIONAL   HERBARIUM. 

1  to  2  cm.  long,  blunt,  subeessile,  glabrous  or  the  lower  side  slightly  silky:  racemee 
axillary  or  terminal,  dense,  stalked.  5  to  7.5  cm.  lolig,  the  flowering  part  2.5  cm.  long; 
calyx  truncate,  thinly  silky,  the  teeth  very  short;  corolla  9  mm.  lonj,',  reddish,  rardy 
white  or  purple;  pod  sessile,  2.6  to  3.5  cm.  long,  1.2  cm.  broad,  oblong,  rostrate,  sub- 
coriaceous,  flat,  2-valved,  with  cellular  partitions  between  the  seeds,  glabrous  when 
matiu-e;  seeds  4  or  5,  globose,  shining,  scarlet,  with  a  black  spot  at  the  base. 

Near  Bayamon  in  sandy  soil;  near  Salinas  de  Oabo  Rojo;  near  Mayaguez,  on  hedges 
at  Guanajibo. — Bahama,  Cuba,  Jamaica,  Haiti,  St.  Thomas  (Eggers),  St.  Croix,  St. 
John  (Eggers),  St.  Bartholomew  (Euphras^n),  Antigua  (Grisebach),  Guadeloupe, 
Dominica,  Martinique,  St.  Vincent,  Barbados  (Maycock),  Tobago,  Trinidad.  Widely 
distributed  through  the  Tropics,  but  often  planted. 

The  brilliant  red  seeds  with  a  black  spot  at  the  hilum  are  strung  by  the  women  of 
Hindustan  and  are  used  instead  of  beads  for  ornaments  for  the  neck  and  also  for  rosaries, 
hence  the  name  '*  pater  noster  herb."  The  seeds  are  extremely  poisonous  when  taken 
in  large  quantities,  and  in  India  they  have  played  an  important  r61e  in  many  a  crime. 

Local  names,  peronia,  peronilns. 

52.  OLITOBIA  L. 

Clitoria  L.  Sp.  PI.  2:  753.  1763. 

Calyx  tubular,  the  2  upper  lobes  slightly  connate,  the  lowest  narrow;  standard  large, 
erect,  open,  narrowed  at  the  base  without  auricles;  wings  shorter,  spreading,  adherii^ 
to  the  keel  in  the  middle;  keel  shorter,  incurved,  acute;  upper  stiimens  free  or  more  or 
less  united  with  the  others;  anthers  uniform;  ovary  stipitate,  with  several  ovules*; 
style  elongated,  incurved,  more  or  less  dilated  upward  and  tearded  longitudinally  on 
the  inner  side;  pod  linear,  flattened,  the  upper  or  both  sutures  thickened,  the  sides 
flat  or  convex,  occasionally  bearing  a  raised  longitudinal  rib,  dehiscent;  seeds  globose 
or  flattened. — Herbs  or  shrubs,  short  and  erect  or  with  long  twining  branches:  leaves 
pinnate,  with  3  or  several  leaflets  or  occasionally  only  1;  stipules  persistent,  striate; 
flowers  often  large,  purple,  blue,  white,  or  red,  often  two-c9lored,  solitary  or  clustered 
in  the  axils  or  in  pairs  crowded  in  short  racemes;  bracts  stipule-like,  p^ersistent,  the 
lower  ones  in  pairs,  the  upper  united  into  one. 

This  genus  is  readily  distinguished  by  its  large  tubular  calyx. 

KEY  TO   THE   SPECIES. 

Leaflets  2  or  3-jugate  (rarely  4  or  5),  ovate,  blunt  or  oval;  peduncle 
short,  1-flowered;  bracteoles  suborbicular,  about  one-fourth  as 
large  as  the  calyx;  calyx  loI)es  lanceolate,  acuminate;  legume 
linear,  pubescent.     (Section  Ternatea  Benth.)  1.  C.  temaUa. 

Leaflets  only  3.     (Section  Neurocarpum  Benth.) 

Stem  twining;  leaflets  acute.  2.  C.  nibiffinosa. 

Rhizome  woody;  stem  erect,  nearly  simple,  ascending;  leaf- 
lets obtuse,  ret  use,  or  emarginate.  3.  C.  Imirtfolia. 

1.  Clitoria  tematea  L. 

(Urban,  299.) 

Herbaceous,  suffrutescent;  stem  twining;  leaflets  2  to  3  cm.  long,  about  1.5  cm. 
wide;  peduncle  2  to  4  mm.  long:  flowers  large,  resupinate,  blue  and  white;  caljTt  1.5 
cm.  deep;  standard  5  cm.  long;  pod  6  to  13  cm.  long,  1  cm.  wide. 

Cultivated  and  seemingly  wild  near  Bayamon;  near  Fajardo  in  Bromelia  cop«e 
toward  the  sea;  near  Mayaguez,  toward  Guanajibo. — Bahama,  Cuba,  Jamaica,  Haiti, 
St.  Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Bartholomew  (Stockholm  Herbarium), 
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St.  Kitts,  Antigiia  (GriBebach),  Guadeloupe,  Dominica,  Martinique,  St.  Vincent,  Bar- 
bados (Gru^ebach),  Grenada,  Tobago,  Margarita.  Native  country  probably  east  Africa 
(Bentham). 

Local  names,  bejuw  de  conchitaa,  papito.  * 

Two  of  the  Clitoria  species  found  in  Porto  Rico  are  climbing  plants,  C.  tematea  and 
C.  rubiginosa.  The  former,  however,  has  imparipinnate  leaves,  2  or  3-jugate  leaflets, 
blue  and  white  resupinate  flowers,  and  large  bracteoles,  while  the  latter  has  trifoliolate 
leaves,  and  a  pod  with  a  prominulous  midrib,  a  peculiarity  that  rarely  occurs. 

The  third  Clitoria  species,  C.  laurifolia^  is  an  erect  shrub,  with  a  racemose  inflores- 
cence, while  the  pedimcle  of  C.  tematea  and  C.  rubiginosa  has  1,  or  at  most  3,  flowers. 
The  roots,  leaves,  and  seeds  have  emetic  properties  and  are  used  in  p>opular  medicines, 
while  the  flowers  are  often  employed  to  color  viands  and  beverages  blue. 

C.  tematea  is  widely  distributed  in  the  Tropics,  and  is  cultivated  in  the  glass  houses 
of  colder  countries  on  account  of  its  shqwy  flowers. 

2.  Clitoria  rubisrinoea  Juss. 

(Urban,  299.) 

Stem  twining;  leaflets  ovate-oblong,  acute,  villous  or  sericeous  below,  3  to  10  cm. 
long,  1.5  to  3  cm.  broad;  peduncle  3  or  fewer-flowered,  4  to  13  cm.  long;  flower  large, 
purple- variegated;  bracteoles  ovate-oblong,  3  or  4  times  exceeded  by  the  calyx  tube; 
calyx  2  to  5  cfai.  long;  calyx  lobes  lanceolate,  acuminate,  almost  one-half  the  length  of 
the  tube;  standard  5.5  cm.  long;  legume  3.5  to  5  cm.  long,  1  cm.  wide,  convex,  each 
valve  usually  with  a  prominent  midrib,  glabrescent;  seeds  globose. 

Near  Bayamon  on  hedges;  between  Aguas  Buenas  and  Caguas  along  roads;  near 
Cayey,  at  Campito;  near  Salinas  de  Cabo  Rojo  on  the  edge  of  the  forests;  near  Maya- 
guez,  on  the  sides  of  Moimt  Mesa;  hear  Aguada,  in  the  forests  at  Piedra  Blanca. — Cuba 
(Grisebach),  Jamaica  (do.),  Haiti,  Guadeloupe,  Martinique,  St.  Vincent,  Tobago, 
Trinidad  (Grisebach).    Widely  distributed  in  tropical  America. 

Local  name,  flor  de  pito. 

3.  Clitoria  laurifolia  Poir. 

(Urban,  300.) 

Stem  erect,  herbaceous,  pubescent,  30  to  60  cm.  high;  leaflets  3,  oblong,  rarely  more 
than  7.5  cm.  long;  apex  very  obtuse,  retuse,  or  emarginate,  pubescent  beneath;  pedun- 
cle 1  or  2-flowered ;  bracteoles  ovate,  much  exceeded  by  the  calyx;  flowers  white;  calyx 
about  2.4  to  2.8  cm.  long,  silky-pubescent,  rarely  glabrous;  teeth  ovate-lanceolate, 
acute  or  acuminate,  0.8  to  1  cm  long,  the  upper  more  or  less  connate,  the  lowest  longer 
and  acuminate;  corolla  about  5  cm.  long;  legume  2.5  to  6.25  cm.  long,  stipitate,  with  a 
prominent  midrib,  rarely  destitute  of  it;  se^s  ovoid-globose. 

Near  Bayamon  in  sandy  soil,  near  Dorado  in  plains  near  the  coast. — Cuba,  Haiti 
(Bentham),  Trinidad.    Tropical  South  America. 

58.   CENTBOSEMA  Benth. 

Bradburya  Rap.  F1.  Ludov.  104.  1817. 

Centrosema  Benth.  Ann.  Wien.  Mus.  2:  117.  1838. 

Calyx  shortly  campanulate,  the  s^;ments  subequal,  the  two  upper  sometimes  con- 
nate; standard  broadly  orbicular,  spurred  on  the  back  over  the  short,  arched,  compli- 
cate claw,  rarely  with  a  more  or  less  distinct  gibber  (tubercle);  wings  arcuate,  obo- 
vate;  keel  hardly  shorter  than  the  wings,  wide,  inflexed;  upper  stamen  free  or  more 
or  less  connate  with  the  others;  ovary  subsessile,  multiovulate;  style  inflexed,  more 
or  less  dilated  at  the  apex;  stigma  terminal,  slightly  bearded;  pod  subsessile,  linear, 
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compreesed,  with  incraasate  suturee,  2-valved,  valves  with  a  prominent  nerve  on  both 
eides  near  the  margin,  or  winged  near  the  lower  suture;  seeds  obliquely  oblong. — Twin- 
ing or  prostrate  herbs  or  undershrubs;  leaves  pinnate;  leaflets  3,  rarely  1,  5,  or  7,  some- 
times so  close  together  that  they  appear  digitate;  stipules  persistent,  striate;  flowefs 
showy,  often  laiige,  whitish,  rose-colored,  violet,  or  bluish,  on  axillary  peduHdes,  1  to 
numerous;  lower  bracts  of  the  same  form  as  the  stipules,  in  pairs  or  connate  above, 
bearing  1  or  2  flowers  in  the  axils;  bracteoles  appressed  to  the  calyx,  striate,  larger  than 
the  bracts. 

The  genus  Centrosema  strongly  resembles  Clitoria  in  habit,  but  can  be  distinguished 
from  it  by  the  spurred  standard  and  the  much  shorter  calyx. 

KEY  TO  THE   SPECIES. 

Upper  calyx  segments  much  shorter  than  the  tube. 

Leaves  16  to  27.5  cm.  long,  turning  black  in  drying;  terminal 
leaflet  8.5  to  12  cm.  long,  broadly  ovate;  bracteoles  ovate, 
twice  as  long  as  the  calyx;  calyx  teeth  very  short,  imequal; 
pod  15  cm.  long,  11  to  13  mm.  wide;  ribs  of  the  legume 
valves  prominulous,  3.3  mm.  distant  from  the  margin; 
corolla  white,  variegated  with  bright  piuple  and  yellow.  1.  C  plumieri. 

Upper  calyx  segments  longer,  rarely  a  little  shorter,  than  the  tube. 

The  upper  calyx  segments  equal  to  the  tube,  connected  below 
the  siunmit,  inferior  calyx  lobe  longer  than  the  tube;  leaf- 
lets 5  to  7.5  cm.  long,  2.5  to  3.7  cm.  wide,  ovate;  bracteoles 
ovate,  as  long  as  the  calyx;  pod  5  to  6.5  mm.  wide,  the  ribs 
of  the  legume  valves  2.2  mm.  from  the  margin.  2.  C.  pubescent. 

The  upper  calyx  segments  longer  than  the  tube,  free  or  con- 
nate at  the  base;  leaflets  3.5  to  5  cm.  long,  1.8  to  2.5  cm. 
wide;  bracteoles  ovate,  somewhat  exceeded  by  the  calyx; 
pod  4.4  mm.  wide;  ribs  of  the  legume  valves  juxtamarginal.    3.  C.  virginianum. 

1.  Centrosema  plumieri  (Turp.)  Benth.o 
(Urban,  300.) 

Stem  twining,  suffrutescent  at  the  base;  peduncle  2  or  3-  (rarely  5  or  6-)  flowered; 
calyx  6.5  mm.  long;  standard  spurred  above  the  calyx,  4  cm.  in  diameter,  orbicular; 
wings  narrowly  oblong,  falcate,  shorter  than  the  standard;  keel  large,  broader  and 
shorter  than  the  wings;  legimie  15  cm.  long,  1.3  cm.  wide,  erect  or  slightly  curved. 

Near  Bayamon  in  thickets. — Cuba,  Jamaica.  Haiti,  St.  Thomas,  St.  Kitts  (Grisebach), 
Antigua,  Martinique,  St.  Vincent,  Grenada,  Trinidad  (Grisebach).  Indigenous  in 
tropical  America. 

Centrosema  plumieri  is  common  on  fences  in  the  West  Indies.  The  leaflets  and 
flowers  are  larger  than  those  of  the  other  two  species  of  Centrosema  found  in  Porto  Rico. 
The  roots  contain  a  volatile  oil  and  a  resin  that  is  much  UHed  in  popular  medicine. 

Local  name,  conchita  de  Plumier  (Cook  and  Collins). 

2.  Oentrosema  pubescens  Benth.<> 

(Urban,  300.) 

Stem  twining;  flowers  few,  at  the  apex  of  the  peduncle,  yellow;  calyx  6.5  to  11  mm- 
deep;  standard  2.5  cm.  in  diameter;  keel  wide,  incurved;  pod  15  to  20  cm.  long,  3  to 
6.5  mm.  wide. 


oGook  and  Collins,  p.  94,  as  Bradburya  plumwri. 
&Cook  and  Collins,  p.  94,  as  Bradbury  a  pubescens. 
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Near  Bayamon  in  thickets;  near  Coamo,  in  the  valley  of  El  Fuerte  River;  near 
Pepino;  on  declivities  at  Eneas;  near  Maricao  in  thickets  on  the  river  bank;  near 
Cabo  Rojo  in  copses;  near  Mayaguez;  near  Aftasco,  in  thickets  at  Oalvache;  near 
Rincon  in  coast  districts;  near  Aguadilla,  at  Barrio  Victoria. — Cuba,  Jamaica,  Haiti, 
Antigua  (Grisebach),  Guadeloupe,  Martininque,  St.  Vincent,  Trinidad.  Widely 
distributed  in  tropical  America. 

Local  name,  ^lor  de  pito. 

3.  Oentrosema  ▼irginianum  (L.)  Benth.  <> 
(Urban,  300.) 

Stems  slender,  firm,  herbaceous,  widely  climbing;  peduncle  axillary,  1,  sometimes 
4-flowered;  calyx  9  to  12  nun.  deep;  standard  2.5  cm.  in  diameter;  flowers  blue  or 
white  becoming  blue;  pod  7.5  to  10  cm.  long,  3.3  to  4.4  mm.  broad,  nearly  straight. 

Near  Bayamon  in  thickets  and  grassy  places,  near  Yabucoa,  on  the  declivities  of 
Mount  Canto  de  Gallo;  near  Cayey,  at  Morillos  Brook;  near  Guanica,  in  meadows  at 
Montalba  and  between  La  Boca  and  Barinas;  near  Salinas  de  Cabo  Rojo  on  the  edge 
of  the  woods;  near  Mayaguez,  on  the  declivities  of  Mount  Mesa;  near  Utuado,  in 
thickets  at  Cayuco. — Bermuda  (Hemsley),  Bahama,  Cuba,  Jamaica,  Haiti,  St.  Thomas, 
St.  Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew 
(do.),  St.  Kitts,  Antigua  (Grisebach),  Guadeloupe,  Dominica  (Grisebach),  Martinique, 
St.  Vincent,  Bequia  (Kew  Bull.  No.  81,  p.  246),  Mustique,  Canouan  (do.),  St.  Lucia 
(Grisebach),  Barbados,  Grenada,  Tobago,  Margarita.  A  conmion  tropical  American 
species,  extending  north  to  Maryland.    Also  in  western  tropical  Africa. 

Centrosema  virginianum  resembles  C.  pubescens  closely,  but  has  a  much  narrower  pod. 

Local  name,  conchita  Virginia  (C^ook  and  Collins). 

3a.  Centrosema  virginianum  angufltifoliiim  (DC.)  Griseb. 

(Urban,  301.) 

Leaflets  linear,  or  the  inferior  oblong. 

Near  Majraguez,  on  Mount  Mesa. — Bahama,  Cuba,  Jamaica,  Haiti,  St.  Martin  (figure 
in  Stockholm  Herbarium),  Antigua  (Grisebach),  Martinique. 

54.  TEBAKNU8  P.  Br. 

Teramnv^  P.  Br.  Hist.  Jam.  290.  1756. 

Calyx  campanulate,  the  two  upper  teeth  connate  or  separate,  the  others  subequal; 
standard  obovate,  narrowed  at  the  base,  exappendiculate;  wings  narrow,  adhering  to 
the  keel;  keel  shorter  than  the  wings,  almost  straight,  obtuse;  stamens  all  connate,  the 
5  alternate  anthers  small,  abortive;  ovary  sessile,  multiovulate;  style  short,  thick,  . 
beardless;  stigma  capitate;  pod  linear,  2-valved,  septate  between  the  seeds,  rostrate. — 
Slender  twining  herbs;  leaves  pinnate;  leaflets  3;  stipules  small;  flowers  minute,  in 
racemes  or  fascicles  in  the  axils  or  in  pairs  or  fascicles  along  the  rachis;  bracts  small; 
bracteoles  linear  or  lanceolate,  striate. 

1.  Teramnus  uncinatus  (L.)  Sw. 

(Urban,  301.) 

Twining  suffrutescent  slender  herbs;  leaves  pinnately  3-foliolate;  petioles  4  to  6  cm. 
long;  leaflets  oblong-lanceolate,  5.5  to  8  cm.  long,  2.25  to  3  cm.  wide,  pubescent  above, 
sericeous  beneath;  flowers  in  long  racemes,  small,  white  or  rose-colored,  later  pale 

»  Cook  and  Collins,  p.  94,  as  Bradbury  a  virginiana. 
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blue;  calyx  5-parted,  lobes  equal;  standard  obovate,  6.6  mm.  long,  wings  narrowly 
oblong;  keel  shorter  than  the  lobes  of  the  calyx;  pod  3.5  to  5  cm.  long,  3.5  mm.  wide, 
slightly  falcate,  rusty-hirsute,  terminated  by  a  recurved  beak;  seeds  yellow,  oblong. 

Near  Bayamon  in  grassy  tracts;  near  Aibonito  at  Algarrobo;  on  precipices  between 
Aibonito  and  Coamo;  near  Barranquitas;  in  thickets  on  the  Isabon  River;  near  Utuado 
in  thickets  at  Los  Angeles;  near  Pepino,  on  shady  declivities  at  Eneas;  near  Maricao 
in  thickets  on  the  river  bank;  near  Mayaguez  among  shrubs  in  moist  meadows;  near 
Cabo  Rojo  in  thickets. — Cuba,  Jamaica,  Haiti.    Tropical  America. 

In  the  Antilles  the  leaves  of  T.  undnalut  are  used  as  a  purgative  and  the  flour  of 
the  seeds  for  poultices  to  reduce  inflammation. 

Local  name,  cresia  de  gcdlo  bianco, 

55.    EBYTUKINA  L. 

Erythnna  L.  Sp.  PI.  2:  706.  1753. 
Mouricou  Adans.  Fam.  2:  326.  1763. 

Calyx  bilabiate  or  spathaceous,  slit  down  to  the  base  on  the  lower  side,  the  teeth 
short  or  elongated;  standard  ample  and  elongated,  erect  or  patent,  subsessile  or  fur- 
nished with  a  claw,  not  append iculate  at  the  base,  wings  short  or  none;  keel  much 
shorter  than  the  standard,  shorter  or  longer  than  the  wings,  its  petals  often  free;  upper 
stamen  free  or  connate  with  the  others  below;  anthers  uniform;  ovary  stalked,  multi* 
ovulate;  style  subulate,  incurved,  beardless,  with  a  small,  terminal,  subcapitate 
stigma;  pod  stalked,  linear,  falcate,  narrowed  at  the  base  and  apex,  compressed  or 
subterete,  much  constricted  between  the  seeds,  both  sutures  or  only  the  upper  one 
splitting;  seeds  distant,  ovoid  or  oblong. — Trees,  or  at  times  almost  herbaceous  shrube, 
with  thick,  often  aculeate  branches;  leaves  pinnate  with  3  leaflets;  stipules  glandular, 
at  the  base  of  each  leaflet;  flowers  large,  usually  scarlet,  axillary  or  terminal,  in 
racemes  or  in  small  clusters  in  the  axils;  bracts  and  bracteoles  small  or  wanting. 

KEY  TO   THE   SPECIES. 

Calyx  broadly  campanulate;  keel  gamopetalous;  standard  long- 

stipitate.  1.  E.  glauca. 

Calyx   subtubulose,  truncate;  standard    sessile   or   subsessile, 
oblong. 

Keel  petals  free;  keel  short,  a  little  shorter  than  the  calyx; 

leaves  chartaceous;  seeds  scarlet  with  a  black  spot.  2.  E,  corallodendron. 

Keel  gamopetalous,  long,  only  a  little  shorter  than  the  stand- 
ard; leaves  membranous  or  subpapyraceous;  seeds  dark 
brown.  3.  E.  micropteryx. 

1.  Erythrina  glauca  Willd. 

(Urban,  302.) 

Tree  13  meters  high;  leaves  20  to  30  cm.  long;  k^flets  broadly  ovate,  obtuse  at  the 
apex,  rotundate  at  the  base,  9  to  12  cm.  long,  8  to  8.5  cm.  wide,  coriaceous  or  charta- 
ceous; racemes  15  to  20  cm.  long;  calyx  1  to  2  cm.  deep;  flowers  deep  saffron  yellow; 
standard  5  to  6.5  cm.  long;  wings  2.5  cm.  long;  keel  3  to  3.5  cm.  long;  pod  sublignoee, 
17  to  25  cm.  long,  1.5  cm.  wide;  seeds  dark  brown. 

Near  Bayamon,  on  the  bank  of  the  river  around  Guinabo. — Cuba  (Grisebach), 
Guadeloupe,  Martinique,  St.  Vincent,  Venezuela.     Tropical  America. 

The  saffron-yellow  flowers  and  the  very  long  (sometimes  25  cm.)  woody  pods  of  £. 
glaticu  are  very  striking.     It  has  by  far  the  deepest  calyx  of  all  the  Porto  Rican  speciea. 

Local  name,  bucago. 
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2.  Xrythrinft  corallodendron  L. 
(Urban,  302.) 

Shrub  3  to  4  meters  high,  climbing,  or  tree  3  to  6  meters  high,  armed ;  leaflets  broadly 
ovate-rhomboid,  1  to  1.5  cm.  wide,  5  to  14.5  cm.  long;  flowers  in  axillary  racemes  12 
to  35  cm.  long,  coral-colored;  standard  5  to  6.5  cm.  long;  calyx  8.5  to  10  mm.  long, 
a  little  exceeded  by  the  wings;  pod  10  cm.  long,  1  cm.  wide. 

Near  Bayamon,  in' calcareous  mountains;  near  Sabana  Grande,  in  thickets  on  the 
rocky  banks  of  Estero  River  near  the  cataract;  near  Afiasco;  near  Rincon,  in  thickets 
on  the  shore  at  Cabo  San  Francisco. — Bermuda  (introduced,  Hemsley),  Cuba,  Jamaica 
(in  the  form  grandijlordjj  Cayman  (Hitchcock),  St.  Thomas  (Eggers),  St.  Croix  (do.), 
St.  John,  St.  Bartholomew  (Wikstrdm),  St.  Kitts  (Euphras^n),  Antigua  (Grisebach), 
Guadeloupe,  Martinique,  St.  Vincent,  Grenada,  Tobago  (in  the  form  grandijhra), 
Mexico.    Tropical  America, 

Erythrina  cardilodendron  on  account  of  the  size  of  its  flowers  is  a  very  noticeable  tree. 
It  differs  from  E.  micropteryx  in  having  a  short  keel  and  red  seeds.  The  three  Ery- 
thrina species  of  Porto  Rico  are  at  first  armed,  later  they  become  glabrous. 

From  the  soft,  corky  wood  of  E.  corallodendron,  coral  wood,  arbol  madre  of  the  Mexi- 
cans, are  manufactured  corks,  light  ladders,  etc. 

Local  name,  bucare. 

3.  Erythrina  micropterTX  Poepp. 

(Urban,  301.) 

Tree  15  to  20  meters  high,  armed ;  leaflets  11  to  16  cm.  long,  7  to  12  cm.  wide,  orbicular- 
oval,  obtuse  or  abruptly  acuminate;  flowers  in  racemes,  bright  red;  calyx  6  mm. 
deep;  standard  elliptical  or  narrowly  oval,  3.5  to  4.2  cm.  long;  wings  twice  as  long  as 
the  calyx,  obovate  or  oval-elliptical;  keel  a  little  shorter  than  the  standard,  bidentate; 
pod  7  to  13  cm.  long,  chartaceous;  seeds  dark  brown. 

Cultivated  for  shading  coffee  plantations  and  seemingly  wild  near  Bayamon;  near 
Cayey,  at  Quebrada  Arriba;  near  Ad  juntas,  on  Mount  Capaes;  near  Utuado,  at  Sal  to 
Arriba;  near  Lares,  at  Mirasol  and  at  Espino;  near  Quebradillas  and  near  Toa  Alta. — 
Cuba,  Jamaica,  Guadeloupe,  Martinique,  Trinidad.     Indigenous  in  Peru. 

The  long  keel  of  E,  micropteryx  makes  it  easy  to  dbtinguish  from  the  other  Porto 
Rican  species;  the  brown  seeds,  from  E.  corallodendron. 

Local  names,  bucare,  polo  de  boyo;  Cuba,  pefUm  de  Cuba  (Eggers);  Guadeloupe, 
imnurrlel  jaune  (Duss);  Martinique,  erythrine  de  cayenne  (Hahn);  Peru,  a^mortisa 
(Spruce). 

66.  BXTDOLPHIA  Willd. 

Rtvdolpfda  Willd.  Ges.  Naturf.  Fr.  Berlin  Neue  Schrift  3:  451.  1801. 

Calyx  tubuliform,  the  2  upper  segments  connate  or  subconnate,  the  2  lateral  much 
smaller,  the  lowest  one  cuspidate  and  slightly  arcuate;  standard  oblong,  plicate;  the 
wings  and  the  free  petals  of  the  keel  narrow  and  much  shorter  than  the  standard; 
upper  stamen  free;  ovary  stipitate  or  sessile;  style  more  or  less  dilated  in  the  middle; 
stigma  terminal,  subcapitate;  pod  elongated,  flat,  tipped  with  the  persistent  base  of 
the  style,  2-valved;  valves  finally  tortuose,  pulpy  within;  seeds  flat,  obovate. — Twin- 
ing undershrubs  or  herbs;  leaves  with  one  leaflet;  flowers  elongated,  purple,  red,  or 
flesh-colored,  in  axillary  racemes  or  fasciculate  on  the  rachis;  bracts  and  bracteoles 
small  and  caducous. 
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1.  Budolphia  volubilis  WUld. 

(Urban,  302.) 

Twining;  leaflets  cordate,  rarely  broadly  ovate,  5  to  10  cm.  long,  3.5  to  7  cm.  wide, 
truncate  at  the  base,  acuminate;  pedicels  5  to  7  mm.  long;  calyx  purple,  2.0  to  2.5  cm. 
long;  corolla  coral-colored,  pale  purple  or  blood-red;  standard  4.0  to  ^5  cm.  long,  1.2 
to  1.3  cm.  wide;  wings  1.5  to  1.8  cm.  long,  0.7  to  1  mm.  wide;  keel  petals  1.2  to  1.6 
cm.  long,  0.7  to  1  mm.  wide. 

In  the  primeval  forest,  not  unusual — e.  g.,  near  Bayamon;  near  Rio  Blanco;  in 
Sierra  de  Luquillo  on  Mount  Jimenez;  Sierra  de  Naguabo  on  Mount  Piedra  Pelada; 
near  Yabucoa,  at  Guayabota  and  on  Mount  Piedra  Azul;  near  Hato  Grande  on  Mount 
Gregorio;  near  Aibonito,  at  Guyon;  near  Cayey,  on  Mount  Torito;  near  Adjuntas  on 
Mount  Serrote;  near  Pefiuelas,  at  Las  Cruces;  near  Maricao  on  Mount  Alegrillo;  near 
Mayaguez  on  Mount  Mesa;  in  Sierra  de  Lares  at  Guajataca.    Indigenous. 

Local  names,   hejuco  Colorado^  hejuco  de  alambrey  hejuco  prieto 

67.  MUOUNA  Adans. 
Mucuna  Adans.  Fam.  2:  325.  1763. 

Calyx  broadly  campanulate,  very  unequally  toothed,  the  upper  tooth  (consisting 
of  2  combined)  broader,  the  lowest  longer;  standard  folded  together,  shorter  than 
the  wings,  with  indexed  auricles  at  the  base;  wings  oblong  or  ovate,  incurved,  often 
adhering  to  the  keel;  keel  equaling  or  longer  than  the  wings,  incurved  at  the  apex,  acute 
or  rostrate;  upper  stamen  free,  the  rest  connate;  anthers  alternately  longer  and  fixed 
at  the  base  and  shorter  and  versatile,  often  bearded;  ovary  sessile,  pauciovulate; 
style  filiform;  stigma  small,  terminal;  pod  thick,  linear  or  ovate-oblong,  often  clothed 
with  stinging  hairs,  2-valved,  septate  between  the  seeds,  the  valves  coriaceous, 
plane  or  variously  costate  or  lamellate,  sometimes  winged. — Climbing  herbs  or  shrube 
(one  species  erect);  leaves  pinnate;  leaflets  3,  with  stipels;  stipules  caducous;  flowers 
usually  large,  purple,  red,  or  yellowish  green,  rarely  light  green^  in  axillary  racemes 
or  fasciculate  at  the  end  of  the  peduncle;  bracts  usually  small,  seldom  lai^ge,  usually 
caducous. 

KEY  TO  THB   SPECIES. 

Pod  oblong,  nearly  straight,  with  close,  broad,  irregular,  coriaceous 
undulated  lamellations  and  yellow  bristly  hairs  in  the  hollows, 
2  or  3-8eeded;  leaflets  papyraceous,  the  upper  surface  with  a  few 
deciduous  adpressed  bristly  hairs,  under  surface  more  or  less  silky, 
central  one  ovate-oblong,  cuspidate;  flowers  in  capitate  heads 
on  firm  axillary  peduncles;  corolla  sulphur-yellow.  (Section 
CriTADC.)  1.  M.  wrens. 

Pod  linear,  curved,  longitudinally  ribbed,  densely  clothed  with 
brown  silky  bristles,  5  or  6-seeded;  leaflets  membranous,  the  cen- 
tral one  ovate-rhomboidal  broad,  bluntish  with  a  mucro,  the 
upper  surface  glabrous;  flowers  in  short-stalked  copious  racemes; 
corolla  deep  dark  purple.    (Section  Stizolobium  DC.)  2.  M,  prurient. 

Leaflets  ovate  or  oval-oblong,  glabrous;  peduncle  long,  slender, 
pendulous;  pod  compressed,  flat,  without  lamellae,  often  very 
long,  many-seeded,  constricted  between  the  seeds;  seeds  round; 
hilum  linear.     (Section  Carpopogon.)  3.  M.  aUissima. 
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1.  Mucima  urens  (L.)  J^C 
(iThan,  303.) 

Stem  woody,  slender,  wide  climbing;  leaflets  7.5  to  12.5  cm.  long,  7.5  to  8  cm.  wide, 
calyx  broadly  campanulate,  1.5  to  2  cm.  deep;  corolla  with  wings  and  keel  5  cm.  or 
more  long,  standard  much  shorter;  pod  10  to  20  cm.  long,  3.5  to  4  cm.  wide,  armed 
with  stinging  bristles. 

Near  Lares  in  the  co£fee  plantations  at  Juncal;  near  Mayaguez;  near  Aguada,  in 
thickets  at  Roeario. — Cuba  (Richard),  Jamaica,  Cayman  (Fawcett),  Haiti,  Guade- 
loupe, Martinique,  Tobago.    Tropical  America,  tropical  West  Africa. 

Mucuna  urens  is  readily  distinguished  from  M.  pruricM  by  its  yellow  flowers  and 
its  long  pod  (over  20  cm.)  which  has  close,  broad,  irregular,  coriaceous,  undulate  lamel- 
lations.  The  seeds  are  very  large  and  have  a  broad  black  band.  When  polished 
they  are  often  used  for  ornaments. 

The  Mucuna  species  can  be  recommended  in  the  Tropics  as  ornamental  plants,  but 
if.  urem  and  M.  pruriens  must  be  touched  with  care  on  account  of  the  hairs  of  the 
pods,  which  have  a  most  irritating  effect  upon  the  skin. 

Local  names,  ojo  de  huey,  mcUoSyinatos  del  wxmte. 

2.  Mucuna  pruriens  (L.)  DC. 
(Urban,  303. ) 

Stems  herbaceous,  wide-climbing;  leaflets  8  to  14  cm.  long,  5  to  7  cm.  wide;  flowers 
dark  violet;  calyx  about  1  cm.  deep;  corolla  3  to  3.5  cm.  deep,  the  standard  half  as  long 
as  the  wings;  pod  5  to  8  cm.  long,  1.5  to  1.75  cm.  wide,  densely  clothed  with  brown 
silky  bristles. 

Near  Aguas  Buenas  on  the  brook  near  the  town;  near  Juncos,  at  Valenziano  Arriba 
climbing  on  high  trees;  near  Guayama,  in  mountain  woods  beyond  Guamani;  near 
Coamo,  in  the  valley  of  El  Fuerte  River;  near  Pefiuelas,  on  the  bank  of  the  river 
toward  Tsdlaboa  Alta;  near  Cabo  Rojo  in  thickets;  near  Mayaguez,  at  Algarrobo;  near 
Rincon  in  thickets  on  the  shore.  Cuba  (Grisebach),  Jamaica,  Cayman  (Hitchcock), 
Haiti,  St.  Thomas  (Eggers),  St.  Croix  (do.),  St.  John  (do.),  Guadeloupe,  Martinique, 
St.  Vincent,  Grenada,  Tobago.    Cosmopolitan  in  the  Tropics. 

Mucuna  pruriens  differs  marked^  from  M.  utens  in  that  it  has  purple  flowers  and  a 
much  smaller,  longitudinally  ribbed  pod. 

The  root  and  the  seeds  have  long  been  valued  in  East  Indian  medicine,  and  in  the 
West  Indies  and  in  Europe  the  hairs  were  formerly  considerably  used  medicinally. 
The  young  tender  pods  are  cooked  and  eaten  as  a  vegetable. 

Local  name,  pica-pica  (Urban)/  cowhage  or  cowitch  (Cook  and  Collins). 

3.  Mucuna  altisBima  (Jac*q.)  DC. 
(Urban,  304.) 

Twining;  leaflets  glabrous,  ovate  or  oval-oblong,  7.5  to  12.5  cm.  long,  2.5  to  6  cm. 
wide,  membranous;  petiole  slender,  7.5  to  12.5  cm.  long;  peduncle  30  to  120  cm.  long, 
racemes  short;  calyx  sericeous,  4-toothed;  the  three  superior  teeth  small  or  obso- 
lete, the  inferior  longer;  flowers  dark  violet  or  pale  flesh-colored;  corolla  3.6  cm.  long; 
standard  ovate-oblong,  nearly  as  long  as  the  wings;  beak  of  the  keel  cartilaginous, 
bluntish,  equaling  the  wings;  legume  15  cm.  long,  3.7  cm.  broad  below  its  pointed  top, 
with  numerous,  transverse,  convex  lines,  compressed,  spathulate,  oblong,  hirsute, 
callous  on  the  maigins;  seeds  orbicular,  compressed  (1.6  to  2  cm.  in  diameter),  almost 
wholly  surrounded  by  the  raphe. 
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Near  Bayamon  in  forests  on  the  bank  of  the  river;  Sierra  de  Naguabo,  near  Minis 
de  Cobre  at  Rio  Blanco;  near  Yabucoa,  in  the  primeval  forest  on  Mount  Sombrero 
at  La  Pandura;  between  Adjuntas  and  Ponce,  in  shady  localities  by  the  river  at  Coral 
Viejo. — Cuba,  Jamaica  (Grisebach),  Haiti,  St.  Kitts,  Guadeloupe,  Martinique, 
St.  Vincent.     Panama,  Brazil. 

Local  names,  mato,  tortera. 

68.  CAIiOPOGONIUM  Desv. 

Calopogonium  Desv.  Ann.  Sc.  Nat.  9:  423.  1826. 
Stenolobium  Bbstk.  Ann.  Wien.  Mus.  2:  126.  1838. 
Cyanostremma  Benth.;  Hook.  &  Arn.  Bot.  Beech.  415.  1841. 

Calyx  campanulate  or  short  tubuliform,  the  2  upper  teeth  free  or  more  or  less  connate; 
standard  obovate,  the  base  with  indexed  auricles;  wings  narrow,  adhering  to  the  keel; 
keel  obtuse,  usually  shorter  than  the  wings;  upper  stamen  free;  ovary  sessile,  multi- 
ovulate;  style  slender;  stigma  terminal,  capitate;  pod  linear,  compressed  or  at  last 
convex,  2-valved,  septate;  seeds  orbicular,  somewhat  flat. — High-climbing  herbs  or 
undershrubs;  leaves  pinnate;  leafletfl  3,  stipellate;  flowers  small  or  moderately  large, 
narrow,  blue  or  violet,  subsessile,  fascicled,  forming  an  elongated  raceme;  bracts  or 
bracteoles  small,  caducous. 

1.  Oalopogronium  orthocarpuxn  Urb. 
(Urban,  304.) 

A  twining  plant  with  subligneous  stem;  branches,  petioles,  and  peduncles  densely 
rusty-pilose;  stipules  oblong-lanceolate  or  lanceolate,  acuminate;  terming  leaflet 
ovate-rhomboid  or  short-ovate,  acute;  leaflets  3.5  to  10  cm.  long,  3  to  8  cm.  wide,  both 
sides  with  appressed  hairs;  inflorescence  racemose,  sometimes  elongated,  sometimes 
very  short,  up  to  15  cm.  long;  calyx  6  to  8  mm.  deep,  campanulate,  the  teeth  longer 
than  the  tube,  lanceolate,  with  subulate  setaceous  ap>ex;  corolla  blue;  standard  obo- 
vate, 8  mm.  long;  stamens  9;  pod  linear,  erect  or  suberect,  2.5  to  3.5  cm.  long,  4  mm. 
wide,  densely  rusty-pubescent,  5  to  8-seeded;  seeds  shortly  and  subobliquely  rectan- 
gular, convex,  pale  brown. 

Near  Bayamon  in  the  fields  at  Guinabo;  near  Caguas;  near  Yauco  in  the  thicket 
between  the  River  Duey  and  Mount  Rodadero;  near  Rincon,  about  Hacienda  Diopio; 
near  Cabo  Rojo,  in  the  plains  at  Joyuda;  near  Mayaguez. — Haiti. 

Local  name,  jicama. 

69.  GAIiACTIA  P.  Br. 

Oalactia  P.  Br.  Hist.  Jam.  298.  1756. 
Odonia  Bertol.  Lucubr.  Herb.  35.  1822. 
Sweetm  DC.  Prod.  2:  381.  1825. 

Calyx  campanulate,  the  segments  long-acuminate,  the  lowest  usually  elongate,  the 
lateral  ones  smaller  than  the  upper  one  and  the  lower  one;  standard  ovate  or  orbicular, 
subappendiculate  or  on  the  edges  at  the  base  inflexed ;  winge  long  and  narrow,  obovate, 
adhering  to  the  keel;  keel  equaling  or  exceeding  the  wings;  upper  stamen  free  or  con- 
nate with  the  others  at  the  middle;  anthers  uniform;  ovary  sessile  or  substipitate. 
with  numerous  ovules;  style  filiform,  with  small  terminal  stigma;  pod  linear,  straight 
or  incurved,  flat,  very  rarely  convex  on  both  sides,  2-valved,  pulpy  or  thinly  septate 
between  the  seeds. — Prostrate  or  climbing  herbs  or  erect  shrubs;  leaves  pinnate;  leaf- 
lets 3,  rarely  1,  5,  or  7,  stipellate;  bracts  small,  setaceous,  deciduous;  flowers  small 
or  moderately  large,  rarely  laige,  red,  violet  or  white,  in  axillary  racemes  clustered 


Digitized  by 


Google 


PERKINS — THE   LEGUMINOSAE   OF   PORTO   RICO.  207 

along  the  common  peduncle  in  pairs  or  in  fascicles,  the  lower  ones  sometimes  solitary, 
seldom  without  petals;  bracts  small,  setaceous,  bracteoles  very  small. 

Professor  Urban  in  Symbolae  Antillanae^  has  given  a  key  to  all  the  species  of  Galac- 
tia  found  in  the  West  Indies  and  has  settled  many  difficult  points.  Of  this  genus  only 
varieties  of  two  different  species  are  found  in  Porto  Rico. 

KEY   TO   THE    SPECIES. 

Leaflets  2  to 4  cm.  long;  petals  12  to  15  mm.  long;  pod  5  to  5.5 mm.  wide.    1.  G,  dubia. 
Leaflets  2.5  to  6  cm.  long;  pod  6  to  9  mm.  wide.  2.  G.  striata. 

1.  Galactia  dubia  DC. 

(Urban,  304.) 

A  twining  plant,  woody  below,  herbaceous  above,  clothed  densely  or  thinly  with 
short  or  very  short  reflexed  and  appreesed  hairs;  stipules  lanceolate  or  narrowly  lanceo- 
late, often  subulate-acimiinate,  2  to  3  mm.  long;  petiole  1  to  4  cm.  long;  leaflets  3, 
the  terminal  one  oval,  elliptical,  or  obovate,  rounded  at  the  apex,  more  or  less  emar- 
ginate  and  shortly  apiculate,  very  obtuse  or  rotundate  at  the  base,  2  to  4  cm.  long,  1.5 
to  2  cm.  wide,  the  lateral  ones  one-third  or  one-half  as  long  as  the  terminal  one,  oval 
or  shortly  oval,  all  chartaceous  or  chartaceous-coriaceous,  glabrous  above,  shortly  and 
appressedly  pilose  beneath;  inflorescence  1  to  5  cm.  long,  few-flowered  toward  the 
top  or  at  the  apex;  peduncle  0.5  to  4  cm.  long,  0.4  to  0.5  mm.  thick;  pedicel  3  to  4 
mm.  long;  calyx  subglabrous  or  very  laxly  and  appressedly  pilose,  7  to  8  nmi.  long; 
corolla  roee-colored  (ex  Duchassaing)  or  purple  (ex  Duss) ;  standard  obovate  ororbicular- 
obovate,  12  to  15  mm.  long,  9  to  10  mm.  wide,  claw  1  to  1.5  mm.  long;  wings  a  little 
shorter  or  narrower  than  the  keel,  12  to  14  mm.  long,  4  mm.  wide;  upper  stamen  free; 
anthers  oblong;  ovary  subsessile,  12  to  14-ovulate;  pod  4  to  5  cm.  long,  5  to  5.5  nmi. 
wide,  suberect  or  the  upper  part  more  or  less  incurved,  with  very  short  appressed 
hairs;  seeds  narrow,  ovate-reniforra,  3.5  to  5  mm.  long,  2  to  3.5  mm.  wide,  brownish- 
black,  the  hilum  at  or  above  the  middle. 

la.  Galactia  dubia  ehrenbergii  Urb. 
(Urban,  304.) 

Stem,  calyx,  and  pod  shortly  patent-pubescent;  leafleta  on  the  upper  surface  very 
shortly  pilose,  on  the  lower  densely  pubescent;  terminal  leaflets  obovate  or  orbicular- 
obovate,  emarginate,  the  lateral  ones  shortly  oval  or  subrotundate;  calyx  teeth  often 
small;  standard  11  to  13  mm.  long;  seeds  marmorate,  the  hilum  below  the  apex;  flowers 
(Sintenis)  pale  rose-colored  or  (Stahl)  the  standard  yellow,  the  wings  and  keel  a 
bright  violet  or  whitish. 

Near  Cabeza  de  San  Juan;  near  Catafio;  near  Bayamon  in  the  hedges;  near  Cabo 
Rojo,  in  littoral  thickets  at  Joyuda;  near  Rincon,  in  the  mountains  at  Barrio  Punta. — 
St.  Thomas. 

lb.  Galactia  dubia  guanicensis  Urb. 

(Urban,  304.) 

Entire  stem  woody;  calyx  and  pod  appressed-pubescent;  flowers  white-  pod  3  to 
4  cm.  long.    The  rest  as  in  ehrenbergii. 
Near  Guanica  in  thickets  on  Mount  El  Maniel. 


a 2:  318.  1900. 
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2.  Oalactia  striata  (Jacq.)  Urb. 

(Urban,  304.) 

Perennial  twining,  stem  becoming  woody  at  the  base,  elongate,  clothed  with  moder- 
ately long  or  short,  white,  more  or  less  spreading  hairs;  stipules  subulate,  2  to  4  mm. 
long;  peduncle  1.5  to  3.5  cm.  long;  leaflets  3,  terminal  one  ovate-elliptical,  very  obtuse 
or  subrotundate  at  the  apex  with  a  minute  mucro,  more  acutate,  obtuse  or  subobtuse 
at  the  base,  3.5  to  6  cm.  long,  2  to  3  cm.  wide,  the  lateral  ones  a  little  or  one-third 
shorter  than  the  terminal,  suboblique,  ovate,  rounded  at  the  base,  rotimdate  or  very 
obtuse  at  the  apex,  all  membranous,  with  short  appressed  hairs  above,  pubescent 
beneath;  inflorescence  3  to  15  cm.  long,  peduncle  0.6  to  1  mm.  long,  many-flowered 
above;  pedicels  2  to  2.5  nun.  long;  calyx  densely  pubescent,  its  haiiB  appressed, 
7  mm.  long,  anterior  teeth  lanceolate,  acuminate,  2}  times  as  long  as  the  tube,  the 
lateral  ones  lanceolate,  acutate,  twice  as  long  as  the  tube,  posterior  ovat^lanceoUte, 
obtuse;  standard  purple,  striate,  8  to  9  mm.  long,  5  nun.  wide,  broadly  obovate,  the 
claw  1  mm.  long;  keel  almost  without  color,  dorsally  arcuate,  as  long  as  the  standard, 
wings  purple,  a  little  narrower  and  much  shorter  than  the  keel,  8  mm.  long,  1.5  mm. 
wide;  upper  stamen  free,  all  above  incurved;  anthers  ovate  or  ovate-oblong;  ovary 
sessile,  about  11-ovulate;  legume  (ex  Jacquin)  sometimes  erect,  sometimes  a  Httle 
included;  seeds  reniform,  brown,  variegated. 

2a.  Oalactia  striata  tomentosa  (Bertol.)  Urb. 
(Urban,  305.) 

Stem  clothed  with  moderately  long,  sometimes  subequal  white  hairs,  sometimes 
recurved-pubescent;  leaflets  ovate,  rarely  orbicular-ovate  or  elliptical,  rounded  at 
both  ends,  rarely  obtuse,  above  shortly  pilose,  beneath  densely  soft-tomentose;  calyx 
densely  patent-pubescent,  7  to  8  mm.  long;  corolla  rose-colored,  the  outaide  green  or 
rose-colored  or  peach-colored;  standard  9  to  10  nmi.  long,  5  to  6  nim.  wide,  obovate: 
wings  much  shorter  than  the  keel,  8  nmi.  long,  1.5  to  1.8  mm.  wide;  pod  4  to  7  cm. 
long,  7  to  9  mm.  wide. 

At  St.  Isabel;  near  Maunabo,  in  thickets  at  Pimta  de  la  Tuna  and  at  Punta  Mala 
Pasqua;  near  Aibonito,  at  Algarrobo;  between  Aibonito  and  Coamo  along  roads  and 
on  rocks;  near  Coamo,  at  Pedro  Garcia  and  in  the  valley  of  the  El  Tendal  River; 
near  Juana  Diaz  at  Escalabrado;  near  Cabo  Rojo,  in  thickets  at  Monte  Grande  and 
in  the  woods  on  the  coast. — ^Haiti,  St.  Thomas,  St.  Croix. 

2b.  Oalactia  striata  berteriana  (DC.)  Urb. 
(Urban,  305.) 

Stem  clothed  with  short  subretrorse  or  horizontal  hairs;  leaflets  glabrous  or  slightly 
pilose  above,  clothed  beneath  with  short  appressed  hairs,  narrowed  at  both  ends,  the 
apex  obtuse  or  acutate;  flowers  red  or  rose-colored;  standard  9  to  10  mm.  long;  wings 
a  little  shorter  than  the  keel,  much  shorter  than  the  standard,  8  mm.  long;  seeds 
9  to  14. 

Near  Bayamon  on  hedges;  near  Fajardo  in  the  moimtain  forests;  near  Barranquitas 
in  wpses  near  the  River  Isabon;  near  Cabo  Rojo,  on  Monte  Grande;  near  Rincon, 
at  Barrio  del  Pueblo  and  in  coast  districts;  near  Aguadilla,  at  Banio  Victoria.— 
Guadeloupe  (?). 
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60.  DIOCI4BAH.B.K. 

Dioclea  H.  B.  K.  Nov.  Gen.  &  Sp.  6:  437.  pi.  576.  1823. 
Hymeno8pr(m  Sprbno.  Syst.  4:  Cur.  Poet.  282. 1827. 
Crepidotropis  Walp.  Linnaea  14:  296.  1840. 

Calyx  oblique,  obconical,  with  the  two  upper  teeth  connate,  the  lateral  ones  small, 
the  lowest  longer;  standard  orbicular,  reflexed,  the  base  with  a  pair  of  inflexed  auricles; 
wings  obovate  or  oblong,  free,  as  long  as  or  rather  shorter  than  the  keel;  keel  incurved, 
obtuse  or  rostrate;  upper  stamen  free  at  the  base,  connate  with  the  others  at  the  middle; 
anthers  uniform  or  the  5  alternate  ones  very  small  and  abortive;  ovary  subsessile,  2  to 
many-ovulate;  style  incurved,  dilated  or  thickened  upwards;  stigma  oblique,  trun- 
cate; pod  oblong,  linear,  semiorbicular,  or  somewhat  reniform,  compressed  or  some- 
what turgid,  coriaceous,  both  sutures  narrowly  winged  or  the  upper  dilated  and  incras- 
sate,  the  lower  not  altered,  2-valved,  septate  between  the  seeds;  seeds  orbicular  or 
somewhat  reniform,  with  a  short  or  long,  linear,  more  or  less  thickened  or  somewhat 
fleshy  hilum. — Twining  shrubs  or  undershrubs;  leaves  pinnate;  leaflets  3,  stipellate; 
stipules  small,  sometimes  spurred,  sometimes  glandular;  flowers  blue;  violet,  or  white, 
in  terminal  usually  elongated  racemes,  fascicled  along  the  rachis;  bracts  caducous; 
bracteoles  membranous,  persistent. 

A  moderately  small  genus,  almost  entirely  tropical  American. 

1.  Dioclea  refleza  Hook.  f.  ' 
(Urban,  305.) 

Stem  woody,  climbing  to  a  height  of  6  meters,  terete,  clothed  with  long,  spreading, 
fine,  deciduous  yellowish  gray  hairs;  stipules  1  to  1.8  cm.  long,  scariose,  peltate;  peti- 
oles 5  to  7.5  cm.  long;  terminal  leaflet  obovate-oblong,  10  to  15  cm.  long,  the  base 
roimded,  the  apex  cuspidate,  the  lateral  leaflets  similar,  subcoriaceous,  the  upper  sur- 
face glabrous,  lower  thinly  and  deciduously  silky;  flowers  in  moderately  dense  racemes, 
10  to  15  cm.  long,  on  firm  peduncles  often  as  long;  calyx  dark  brown,  9  mm.  deep ;  corolla 
dark  red  or  bordering  on  purple;  standard  with  a  yellow  spot  at  the  base;  pod  oval  or 
oval-oblong,  9  to  13  cm.  long,  5  to  6  cm.  wide;  seeds  1  to  3,  oblique,  ovate-orbiculate, 
2.5  to  3.0  cm.  long,  2.2  to  2.6  cm.  broad,  of  a  bright  or  a  dark  wine  color,  the  older  ones 
becoming  brownish. 

In  primeval  forests  near  Yabucoa,  on  Mount  Guayava,  and  near  Maunabo,  at  La 
Pandura;  in  Sierra  de  Luquillo  between  Mavi  and  Mount  Jimenez. — Cuba,  Jamaica, 
Dominica,  St.  Vincent,  Grenada,  Tobago.  A  plant  of  tropical  Asia,  Africa,  America, 
and  New  Guinea. 

Local  names,  mato  or  bejuco  de  mato;  Cuba,  qjo  de  buey  de  cosia. 

61.  CANAVALIA  DC. 

Canavali  Adans.  Fam.  2:  325,  531.  1763. 
Canavcdia  DC.  Mem.  Legum.  375.  1825. 

Calyx  bilabiate,  the  upper  lip  large,  truncate  or  bifid,  the  lower  one  much  smaller, 
entire  or  trifid;  standard  reflexed,  large,  suborbicular  or  broadly  obovate,  with  or  with- 
out auricles  at  the  base;  wings  narrow,  falcate  or  twisted,  free;  keel  incurved,  broader 
than  the  wings,  obtuse  or  rostrate;  upper  stamen  free  below,  more  or  less  connate  at  the 
center;  ovary  sessile  or  very  shortly  stipitate,  multiovulate;  style  incurved;  stigma 
terminal,  smaU,  capitate;  pod  oblong,  or  broadly  linear,  compressed  or  subturgid,  with 
a  prominent  longitudinal  wing  or  ribt)n  each  side  of  the  upper  suture,  2-valved,  slightly 
septate  between  the  seeds;  seeds  large,  rounded  or  oblong,  compressed. — Large  herbs 
with  twining  or  trailing  stems;  leaves  pinnate;  leaflets  3,  stipellate;  stipules  small. 
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often  gland-like  or  none;  flowers  usually  large,  purplish,  pink,  or  white,  in  axiDarr 
racemes;  pedicels  very  short,  clustered  on  lateral  nodes  along  the  upper  portion  of  the 
rachiis;  bracts  minute;  bracteoles  small,  orbicular,  very  deciduous. 

KEY  TO  THE   SPECIES. 

Leaflets  obovate  or  orbiculate,  very  obtuse  or  retuse,  membranous 
or  Bubpapyraceous;  pod  oblong,  5  to  13  cm.  long,  2  to  3  cm.  wide; 
seeds  6  to  8,  chestnut-brown  with  a  black  spot,  opaque,  ovoid, 
1.5  cm.  long,  1  cm.  wide.  1.  (7.  obturi/olifL 

Leaflets  chartaceous  or  chartaceoua-coriaceous,  ovate  or  narrowly 
ovate,  very  shortly  and  acutely  acuminate;  pod  oblong-linear, 
12  to  25  cm.  long;  seeds  ovate-rotundate,  18  to  24  mm.  long,  15 
to  20  mm.  wide,  wine-colored,  4  to  6-seeded.  2.  0.  rtuiospenu^ 

1.  Canavalia  obtusifolia  (Lam.)  DC. 
(Urban,  306.) 

Stem  biennial,  climbing  or  sometimes  prostrate;  petiole  5  to  7.5  cm.  long;  leafleU 
7.5  to  10  cm.  long,  5  to  6  cm.  wide;  flowers  in  16  down  to  12-flowered  racemes  on  long 
flexuose  peduncles;  pedicels  stout,  4  to  0  mm.  long,  springing  from  fleshy  tubercks; 
calyx  broad-campanulate,  1.2  cm.  deep,  the  upper  lip  rounded,  bifid,  glabrous;  corolk 
reddish-purple,  fragrant;  standard  1.8  to  2.5  cm.  long;  pod  with  two  prominent  ribs  a 
little  distant  from  the  upper  suture. 

In  coast  districts  near  Yabucoa;  in  thickets  at  Puerto  de  la  Vaca;  near  Patillas,  at 
Guardaraya;  near  Guanica,  at  Salinas;  near  Mayaguez. — South  Florida  (Chapman^, 
Bermuda  (Hemsley),  Bahama,  Cuba,  Jamaica,  Cayman,  Haiti,  St.  Thomas,  St.  Croix, 
St.  John  (Eggers),  Antigua  (Grisebach),  Sandy  Island,  Guadeloupe,  Dominica  (Grifle- 
bach),  Martinique,  St.  Vincent,  Bequia  (Kew  Bull.  No.  81,  p.  246),  Grenada,  Tobago, 
Trinidad  (Grisebach).  Widely  dispersed  through  the  tropics  of  both  hemispheres  and 
often  cultivated.  C.  obttmfolia  is  a  characteristic  plant  of  sandy  seashores,  where  it 
often  creeps  among  stones.    According  to  Balfour  it  "  is  a  useful  binder  of  loose  sand.'' 

The  ovate  leaves,  the  long  pod,  and  the  large  wine-colored  seeds  of  C.  rusiospema 
make  it  easy  to  distinguish  from  C.  obtmifoliaj  which  has  obovate  or  orbicular  leaves,  a 
shorter  pod,  and  chestnut-brown  seeds. 

Local  name,  mato  de  la  playa. 

2.  Canavalia  rusiosperma  Urb. 
(Urban,  305.) 

Stem  twining,  reaching  10  cm.  in  thickness,  climbing  on  high  trees;  petiole  3.5  to  S 
cm.  long;  leaflets  6.5  to  10  cm.  long,  4  to  5.5  cm.  wide;  inflorescence  5  to  25  cm.  long: 
calyx  11  mm.  long,  upper  lobes  6  to  7  mm.,  lower  ones  1  to  2  mm.  long,  thinly  pilose  & 
glabrous;  petals  red  (Stahl)  or  violet  (Eggers);  standard  2  to  2.3  cm.  long;  pod  12  to  25 
cm.  long,  4  to  5  cm .  wide  with  two  prominent  ribs  a  little  distant  from  the  upper  8Uturei». 

In  the  primeval  forests  near  Maricao,  on  Mount  Montoso;  near  Lares  at  Callejones; 
near  Quebradillas. — Haiti,  St.  Thomas. 

Local  name,  mato  Colorado. 

62.  CAJANX7SDC. 

Cajan  Adans.  Fam.  2:  326,  529.  1763. 
Cajanus  DC.  Cat.  Hort.  Monsp.  85.  1813. 
Cajanum  Rap.  Sylva  Tellur.  25.  1838. 

Calyx  campanulate,  with  the  two  upper  teeth  connate,  the  others  equal;  standard 
orbicular,  reflexed,  the  base  appendiculate  with  inflexed  auricles;  wings  obliqudv 
obovate;  keel  with  an  incurved  apex,  truncate;  upper  stamen  free,  the  others  connate: 
anthers  uniform;  ovary  subsessile,  multiovulate;  style  incrassate  above  the  middk, 
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beardless,  slightly  dilated  below  the  obliquely  terminal  stigma;  pod  linear,  obliquely 
acute,  compressed,  2-valved,  with  transverse  constrictions  between  the  seeds  on  the 
outside,  scarcely  septate  within;  seeds  subglobose,  slightly  compressed. — Erect  under- 
shrubs;  leaves  pinnate;  leaflets  3;  stipules  subulate,  caducous;  flowers  yellow,  usually 
veined  with  purple,  in  axillary  pedunculate  racemes;  bracts  deciduous. 

1.  Oi^aniLi  indiciui  Spreng.a 

(Urban,  306.) 

Undershrub  2.5  to  3  meters  high,  erect;  branches  angular,  finely  gray-silky  with 
adpressed  hairs;  petioles  1  to  4  cm.  long;  leaflets  oblong  or  oblong-lanceolate,  4  to  10  cm. 
long,  acute,  subcoriaceous,  the  upper  surface  glabrous,  the  lower  gray-silvery;  flowers 
in  2  to  8-flowered  axillary  racemes,  yellow  or  sometimes  the  standard  spotted  witli 
orange;  pedicels  0.6  to  1.5  cm.  long;  calyx  silky,  6.5  to  8.5  mm.  deep,  the  teeth  lanceo- 
late, not  reaching  halfway  down;  corolla  1.5  to  1.8  cm.  deep;  pod  5  to  8  cm.  long,  0.9 
to  1.5  cm.  broad,  3  to  5-seeded,  finely  pubescent. 

Cultivated  and  seemingly  spontaneous  near  Bayamon;  near  Lares;  at  Perchas  and  at 
Espino;  near  Maricao  on  the  declivities  of  Mount  Montoso;  near  Mayaguez,  in  coast  dis- 
tricts at  Algarrobo. — Bermuda  (Hemsley),  Bahama,  Ouba(Grisebach),  Jamaica,  Haiti, 
St.  Thomas,  St.  Croix,  St.  John  (Eggers),  St.  Martin  (Stockholm  Herbariimi),  St.  Bar- 
tholomew (do.),  St.  Kitts  (Grisebach),  Antigua  (do.),  Guadeloupe,  Martinique,  St. 
Vincent,  Barbados,  Grenada,  Trinidad  (Grisebach),  Margarita.  Cultivated  through- 
out the  Tropics;  probably  indigenous  in  Africa. 

The  seeds  taste  like  a  coarse  description  of  field  peas  and  are  sold  either  in  the  form 
of  split  peas  or  of  flour  in  India,  where  they  are  highly  esteemed  by  the  natives.  The 
young  pods  are  used.for  salad.  The  roots,  leaves,  and  flowers  are  employed  as  a  medi- 
cament.    The  leaves  are  considered  excellent  as  a  fodder  for  cattle. 

Local  names,  ganduly  gandures. 

68.  BHYKOHOSIA  Lour. 

DoKeholu$Uedic.  Vorles.  Churpf.  Phys.  Ges.  2:  354.  1787. 
Rkynchasia  Lour.  F1.  Cochinch.  3:  460.  1790. 
Ryncho9ia  Macpad.  F1.  Jam.  1:  275.  1837. 

Calyx  campanulate  or  tubuliform-campanulate,  the  2  upper  lobes  more  or  less  con- 
nate; standard  orbicular  or  obovate,  usually  with  inflexed  auricles  at  the  base;  wings 
narrow;  keel  incurved  at  the  apex;  upper  stamen  free;  ovary  sessile  or  nearly  so,  with 
2  or  very  rarely  1  ovule;  style  incurved  upward,  filiform  or  incrassated;  stigma  small 
terminal,  capitate;  pod  oblique,  orbicular,  oblong,  or  slightly  cmrved,  compressed, 
2-valved,  continuous  or  rarely  septate  internally;  seeds  2,  rarely  ovoid  or  almost  reni- 
form,  compressed,  with  a  lateral  short  or  oblong  hilum,  the  funicle  centrally  attached- 
with  or  without  a  strophiole. — ^Twining  or  trailing,  rarely  erect  herbs  or  undershrubs; 
leaves  pinnate;  leaflets  3,  seldom  only  1,  without  stipels;  stipules  ovate,  subulate  per- 
sistent or  caducous;  flowers  yellow,  the  standard  often  streaked  with  brown  or  purple, 
more  rarely  purple,  white,  or  greenish;  peduncle  axillary,  bearing  a  raceme  or  rarely 
single  flowers;  bracts  deciduous 

KEY  TO  THE   SPECIES. 

Calyx  segments  lanceolate,  several  times  longer  than  the  very 
short  tube,  and  as  long  as  or  longer  than  the  standard.    (Section 
Arcyphylujm  Ell,  as  genus.) 
Legume  pubescent  or  glabrescent,  not  constricted,  2.2  to  6.6 
mm.  long;  seeds  nearly  black,  reniform-roundish,  com- 
pressed, about  4  mm.  in  diameter.  1.  R.  reticulata. 


o  Cook  and  Collins,  p.  100,  as  Cajanns  cajan. 
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Calyx-tube  obtuse  at  the  base;  the  calyx  segments  long  or  short, 
always  shorter  than  the  standard.     (Section  Copisma.) 

Pod  constricted  between  the  seeds,  tomentose  or  glabrescent, 
2  to  2.5  cm.  long,  8  mm.  broad;  seeds  two-colored,  black 
with  a  scarlet-yellow  ring  round  the  hilum;  flowers  in 
many-flowered  racemes  (10  to  20  cm.  long);  terminal  leaf- 
let 7  to  10  cm.  long;  leaves  beneath  and  calyx  with  scat- 
tered, very  small  yellowish  glands.  2.  R.  phofeoloidet. 

Pod  continuous,  oblong,  tapering  at  the  base,  pubescent, 
soon  glabrous,  1.3  to  1.75  cm.  long,  4  to  5  mm.  wide;  seeds 
black;  flowers  in  lax  6  to  12-flowered  racemes  (5  to  7.5  cm. 
long);  terminal  leaflet  1.8  to  2.5  cm.  long;  leav<»^  beneath 
and  calyx  with  large  brownish  glands.  3.  R.  minima, 

1.  Bhynchosia  reticulata  (Sw.)  DC. 
(Urban,  307.) 

Stem  suffrutescent,  twining,  from  23  to  90  cm.  high,  angular,  tomentose;  leaflets 
ovate,  acute  or  acuminate,  5  to  7.5  cm.  long,  2.25  to  4  cm.  wide,  3-nerved  and  reticu- 
lated beneath,  with  the  ribs  prominulous,  tomentose,  or  villose  on  both  sides;  racemes 
many-flowen*d,  from  5  to  15  cm.  long,  axillary;  calyx  6.5  to  13  mm.  deep,  tube  very 
short;  corolla  yellow  or  variegated  with  purple. 

Near  Bayamon,  in  littoral  thickets;  near  Cayey,  on  Morillos  brook;  near  Coamo,  in 
the  valley  of  the  El  Tendal  River;  nearMaricao,  on  the  edges  of  the  woods;  nearGuanica, 
in  the  thickets  of  Mount  El  Maniel;  nearCabo  Rojo,  in  copse  land;  nearMayaguez;  near 
Pepino,  on  declivities  at  Eneas. — Cuba,  Jamaica,  Haiti,  St.  Thomas,  St.  Croix,  St. 
John  (Eggers),  St.  Martin  (Stockholm  Herbarium),  St.  Bartholomew,  St.  Kitts,  Antigua 
(Grisebach),  Guadeloupe,  St.  Vineent.  Widely  distributed  in  the  warmer  parts  of 
America. 

Rhynchona  reticulata  differs  from  the  other  two  Rhynchosia  species  found  in  Porto 
Rico  in  having  calyx  segments  that  are  much  longer  than  the  tube,  and  as  long  as  or 
longer  than  the  standard. 

2.  Bhynchosia  phaseoloides  (Sw.)  DC.  a 
(Urban,  307.) 

Stem  woody  at  the  base^  branches  herbaceous,  a  high  climbing  plant;  leaflets  ox^ate  or 
ovate-rhomboid,  acuminate,  5  to  9  cm.  long,  3.5  to  5  cm.  wide,  very  variable  in  the  down 
and  in  the  size  and  form  of  the  leaflets;  racemes  many-flowered,  8  to  13  cm.,  somettmee 
20  cm.  long;  flowers  yellow  with  many  red-brown  lines;  calyx  2  nmi.  long,  tomentose; 
corolla  11  to  15  mm.  long;  standard  striate  with  purple. 

Near  Bayamon;  near  Aibonito,  in  the  primeval  forests  at  Cuyon  and  at  Barrio  del 
Pasto;  near  Utuado,  on  shady  declivities  at  Pellejas  and  in  rocky  localities  of  the  pri- 
meval forest  at  Los  Angeles;  near  Lares,  in  mountain  forests  at  Callejones:  nearC-aznuy, 
on  the  edge  of  the  woods  at  Cacao;  near  Manati,  on  calcareous  mountains  at  Rio  Arriba 
Saliente;  near  Barceloneta,  on  the  edges  of  the  forests  of  Mount  Florida. — Cuba,  Jamaica 
(variety),  Haiti,  St.  Thomas  (Eggers),  Guadeloupe  (variety),  Dominica  (Grisebach), 
Martinique  (Copenhagen  Herbarium),  St.  Vincent  (variety),  Trinidad  (Grisebach).-- 
Central  America,  South  America. 


o  Cook  and  Collins,  p.  130,  as  Dolicholus  pha^eoloides. 


Digitized  by 


Google 


PERKINS — THE   LEGUMINOSAE   OP  PORTO  RlCO.  21 3 

The  diCferences  in  the  pod  and  seeds  of  R.  phaseoloides  and  R.  minima  are  quite  strik- 
ing. The  pod  of  the  former  is  constricted  between  the  seeds,  and  the  seeds  are  black 
with  a  scarlet-yellow  ring  around  the  hilum,  while  the  pod  of  the  latter  is  not  con- 
stricted between  the  seeds,  is  much  smaller,  and  has  seeds  that  are  entirely  black.  The 
large  brown  glands  on  the  under  side  of  the  leaves  and  on  the  calyx  of  R.  minima  are 
moet  noticeable. 

Local  names,  bejuco  de  palomttj  peronias. 

3.  Khyncliosia  minima  (L.)  DC.a 
(Urban,  307.) 

Stems  firm,  herbaceous,  slender,  trailing  or  twining,  minutely  tomentose  or  nearly 
glabrous;  leaflets  broadly  ovate-rhomboidal,  mostly  about  2.5  cm.  long  when  full  grown, 
but  often  much  smaller;  stipules  minute,  setaceous;  racemes  bearing  in  their  upper  por- 
tion scattered  pendulous  yellow  flowers,  rarely  exceeding  6.5  mm.  in  length,  on  very 
short  pedicels;  calyx  4.5  nun.  long,  subglabrous;  teeth  linear-setaceous,  reaching  more 
than  halfway  down;  corolla  18  mm.  deep;  standard  not  silky,  yellow  veined  with 
purple. 

Near  Hayamon;  near  Catafio;  near  Coamo,  in  the  valley  of  El  Tendal  River;  near 
Lares,  in  thickets  at  Los  Angeles;  near  Guanica,  between  Boca  and  Barinas  in  ditches; 
near  Cabo  Rojo,  at  Mlradero;  near  Mayaguez,  in  coast  districts  at  Algarrobo;  near  Rin- 
con,  at  Cal-C^ache.— One  of  the  Florida  Keys  (Chapman),  Bahama,  Cuba,  Jamaica, 
Cayman,  Haiti,  St.  Thomas,  St.  Cn)ix,  St.  John  (Eggers),  St.  Bartholomew  (Stockholm 
Herbarium),  Guadeloupe,  Martinique,  St.  Vincent,  Bequia  (Kew  Bull.  no.  81,  p.  247), 
Mustique  (do.).  Union,  Barbados,  Grenada,  Trinidad  (Grisebach),  Margarita.  This 
species  appears  to  be  abundant  in  almost  all  subtropical  or  tropical  countries.  A  com. 
mon  weed  (ex  Grisebach). 

Local  n&me y  frijolilloy  pequefio, 

64.  PHASEOIiUS  L. 

Phaseolus  L.  Sp.  PI.  2:  723.  1753. 

Calyx  campanulate  or  shortly  tubuliform,  the  2  upper  teeth  free  or  connate,  the 
others  deltoid  or  lanceolate;  standard  orbicular  recurved  or  subtortuous,  more  or  less 
distinctly  auriculate  at  the  base,  the  edges  inflexed  toward  the  base,  with  or  without  a 
longitudinal  callus  in  the  middle;  wings  obovate  or  rarely  oblong,  equaling  or  exceed- 
ing the  standard,  adhering  to  the  keel  above  the  claw,  often  twisted;  keel  linear  or 
obovate,  with  a  long  obtuse  spirally  twisted  beak;  upper  stamen  free,  often  incrassated 
or  appendiculate  above  the  base,  the  rest  connate;  ovary  subsessile,  with  a  cupuliform 
discus,  multiovulate;  style  long,  incrassated  within  the  beak  of  the  keel  and  twisted 
with  it,  usually  longitudinally  bearded  upward;  stigma  oblique  or  on  the  inner  side 
of  the  style;  pod  linear  or  oblong,  terete  or  compressed,  straight  or  falcate,  2-vaIved, 
usually  slightly  septate  between  the  seeds. — Herbs,  either  annual  or  perennial  and 
woody  at  the  base,  short  and  erect  or  elongated  and  twining  in  the  same  species;  leaves 
pinnate;  leaflets  3  or  very  rarely  1,  with  stipules;  stipules  persistent,  striate,  often  cal- 
carate;  flowers  white,  yellow,  violet,  red,  or  purple,  in  axillary  racemes;  bracts  usually 
deciduous;  bracteoles  often  wide  and  for  some  time  persistent. 


o  Cook  and  Collins,  p.  136,  as  Dolicholus  minimus. 
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KEY  TO   THE    SPECIES. 

Stipules  not  peltate;  stipules  and  bracteoles    ovate  or    oblong; 
wingp  a  little  longer  than  the  standard;  upper  tooth  of  the  calyx 
short,  broad,  truncate,  emarginate.     (Section  Eiiphaseolus.) 
Calyx  teeth  all  shorter  than  the  tube. 

Legtime  flat,  broad,  falcate,  2  or  3-seeded.  1.  P.  hmatus. 

Legume  linear,  many-seeded,  straight  or  sl'ightly  arcuate. 
Bracteoles  broad,  equal  to  the  calyx;  peduncle  shorter 

than  the  petiole.  2.  P.  vvlgarit. 

Bracteoles  narrow,  shorter  than  the  calyx,  peduncle 
usually  longer  than  the  petiole. 
Keel  spirally  twisted  (3  or  4  times).  3.  P.  caracaUa. 

Keel  slightly  twisted.  4.  P.  antiUanut. 

The  lowest  calyx  teeth  narrow,  subequal  to  or  longer  than  the 
tube.  5.  P.  adnumtha. 

Stipules  often  more  or  less  peltate  below  the  insertion ;  upper  tooth 
of  the  caiyx  short,  broad,  truncate  or  emarginate;  wings  subequal 
to  the  standard.     (Section  Strofhostyles.)  6.  P.ovains. 

Stipules  not  peltate;  calyx  subtubular,  with  5  acute  teeth;  wings 
long-clawed,  longer  than  the  standard;  legume  narrow,  reflexed. 
(Section  Macroptilium.)  7.  P.  laihyroidn. 

I.  Phaseolus  lunatus  L. 

(Urban,  308.) 

Stems  biennial,  usually  twining;  leaflets  3,  the  central  one  ovate-deltoid,  7  to  10cm. 
long,  5  to  7  cm.  broad,  the  lateral  ones  very  unequal-sided;  flowers  in  copious  long  or 
short  stalked  axillary  racemes  2.5  to  10  cm.  long;  calyx  2.2  to  3  mm.  deep:  corolla 
under  1.5  cm.  deep;  standard  dull  green,  wings  and  keel  pale  blue  or  in  the  cultii^ated 
plant  white;  pod  5  to  7.5  cm.  long,  1.25  to  1.17  cm.  wide,  glabrous,  the  upper  suture 
slightly  and  the  lower  much  recurved,  dark  violet,  margins  green;  seeds  purple  or 
white. 

Spontaneous  and  cultivated,  near  Coamo,  in  thickets  at  F'arajones  and  in  woods  at 
Pedro  Garcia;  near  Cabo  Rojo,  on  hedges  at  Buena  Vista;  near  Rincon,  in  thickets  at 
Puntas;  near  Aguadilla  in  gardens  at  Espinel. — Cuba,  Jamaica  (Grisebach),  Haiti,  St. 
Thomas  (Eggers),  St.  Croix  (do.),  St.  John  (do.),  Antigua  (Grisebach),  Guadeloupe. 
Dominica,  Martinique,  St.  Vincent,  Barbados,  Trinidad  (Kuntze),  Margarita.  Trop- 
ical America.     Widely  dispersed  through  the  tropics  of  both  hemispheres. 

P.  lunatus  is  easily  distinguished  from  P.  vulgaris  by  its  racemose  inflorescence  and 
its  smaller  flowers,  pods,  and  bracts. 

This  plant  is  cultivated  in  Africa  for  the  same  purpose  as  P.  vulgaris  with  us. 

Local  name,  habas.    Lima  bean. 

2.  Phaseolus  vulgraris  L. 
(Urban,  308.) 

Stem  annual,  wide-climbing;  leaflets  3,  the  central  one  broad-ovate,  10  to  12.5  cm. 
long,  acute;  peduncles  in  pairs,  2.5  to  5  cm.  long,  2  or  3-flowered;  pedicels  4.5  to  8.5 
mm.  long;  calyx  0.6  mm.  deep;  corolla  white  or  lilac,  2.5  cm.  long;  pod  10  to  12.5cm. 
long,  1.2  cm.  wide. 

Cultivated  near  Adjuntas  at  Junco  and  near  Mayaguez.  P.  vulgaris  is  a  commonly 
cultivated  species,  not  clearly  known  anywhere  in  a  native  state. 

The  home  of  the  common  bean,  P.  vulgaris,  as  Wittmack  has  shown,  is  South  Amer- 
ica, where  nearly  related  species  are  also  cultivated.  Of  this  species  there  are  innu- 
merable varieties.     The  green  pods  are  used  as  a  vegetable  in  the  form  of  '*  string"  or 
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"  snap**  beans.  The  mature  seeds,  of  whidh  there  are  a  number  of  different  colors,  are, 
on  account  of  the  abundance  of  legumin  and  starch,  very  nutritious,  but  also  somewhat 
difficult  to  digest.  They  are  consumed  in  large  quantities,  cooked  in  various  ways,  in 
Mexico,  the  United  States,  and  Europe.  A  small  white  variety,  the  "navy  bean,"  is 
used  for  victualing  ships.  The  meal  made  from  the  seeds  was  formerly  and  is  even  yet 
used  for  poultices  and  is  a  component  part  of  rouge. 
Local  name,  habichiifla. 

3.  Phaseolus  caracalla  L. 

(Urban,  308.) 

Stems  woody  at  the  base,  high- twining,  glabrous  or  subpubescent;  stipules  ovate 
or  oblong;  petiole  often  reaching  1  foot  in  length;  leaflets  usually  30  cm.  long,  10  cm. 
wide,  membranaceous;  peduncle  about  30  cm.  long;  nodes  thickened,  pedicels  about 
1.2  cm.  long;  flowers  about  2.5  cm.  long,  fragrant,  purplish-lilac,  or  yellow  and  orange 
mixed;  calyx  about  1  cm.  long,  large,  often  colored,  glabrous;  lobes  short,  broad,  very 
obtuse,  uppermost  one  bifid,  all  much  shorter  than  the  tube;  petals  all  more  or  less 
twisted,  keel  3  or  4  times  twisted;  legume  straight,  pendulous,  15  cm.  long,  acuminate, 
glabrous,  torulose. 

Cultivated  near  Mayaguez. — Native  country,  South  America. 

Local  name,  caracol. 

4.  Phaseolus  antillanus  Urb. 

(Urban,  309.) 

Stems  twining,  7  meters  long;  stipules  oblong  or  obliquely  ovate-oblong,  3  to  4  mm. 
long,  the  apex  obtuse:  petiole  with  narrow  and  obliquely  ovate  stipels,  reaching  2 
mm.  in  length;  leaflets  3,  the  central  one  triangular  or  ovate-oblong,  shortly  acuminate, 
5  to  7  cm.  long,  3  to  5  cm.  wide  with  a  petiolule  1  to  2  cm.  long,  the  lateral  ones  very 
unequal-sided,  obliquely  ovate,  truncate  at  the  base,  with  a  petiolule  2  to  3  mm.  long, 
all  membranaceous  when  dry,  shortly  and  thinly  pilose  or  subglabrous;  peduncle  7 
to  30  cm.  long,  with  2  to  5  nodes  above;  bracts,  ovate-oblong  obtuse,  2  to  4  nun.  long; 
pedicel  1  to  2  mm.  long;  calyx  5  to  6  mm.  long,  glabrous  or  above  thinly  pilose,  shortly 
ciliate  on  the  margin;  tube  campanulate;  lower  segments  triangular  or  ovate,  obtuse, 
half  as  long  as  the  tube,  the  lateral  one  somewhat  longer,  the  uppermost  one  broadly 
truncate  or  slightly  emarginate;  flowers  blue,  20  to  25  mm.  long,  with  a  pedicel  1  to 
2  mm.  long;  standard  broadly  ovate,  20  mm.  long,  17  mm.  wide  below,  the  apex  rotund- 
ate,  slightly  emaiiginate,  the  claw  5  mm.  long;  wings  obovate-oblong,  the  apex  sub- 
truncate,  18  to  25  mm.  long;  pod  8  to  13  cm.  long,  4  to  5  mm.  wide,  thinly  clothed 
with  minute  hairs,  mai^gin  incrassate;  seeds  ovate-reniform,*3.5  to  4  mm.  long,  2.5  mm. 
wide,  convex,  brown,  often  spotted  with  white. 

Between  Aibonito  and  Algarrobo  on  roadsides;  near  Juana  Diaz  in  thickets  toward 
Escalabrado;  near  Guanica,  in  shady  plains  at  Montalba;  near  Aflasco  on  declivities 
at  Hatillo. — Cuba  (Wright),  Jamaica  (March),  Haiti  (Buch),  Martinique  (Duss),  St. 
Vincent  (Smith). 

Probably  near  P.  pedunciilaris  H.  B.  K.,  as  well  as  can  be  determined  from  the  very 
incomplete  type  specimen  of  that  species. 

5.  PhaseoluB  a4enanthus  G.  F.  W.  Mey. 

(Urban,  308.) 

Stem  firm-herbaceous,  wide-climbing;  stipules  4.4  mm.  deep,  broad,  ovate,  erect, 
persistent;  petiole  3  to  6  cm.  long;  leaflets  3,  the  central  one  ovate,  acuminate,  5  to 
10  cm.  long,  2  to  3.5  cm.  wide,  the  lateral  ones  unequal-sided,  the  veins  beneath 
slightly  rufo-pubescent;  flowers  6  to  12  in  moderately  dense  axillary  racemes  on  pe- 
duncles exceeding  the  leaves,  white  with  large  red  spots;  calyx  0.6  mm.  deep;  corolla 
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2.2  cm.  deep,  roee-n»d,  rarely  yellow  and  violet;  pod  10  to  12.5  cm.  long,  6  to  8  mm. 
wide,  linear,  compressed,  slightly  pubescent,  dark;  seeds  12  to  15: 

Near  Bayamon  on  the  n)ad8ide  and  in  hedges;  near  Cabo  Rojo,  in  thickets  toward 
Monte  Grande;  cultivatwl  nimr  Mayaguez;  near  Aftasco,  in  thickets  at  Hatillo;  near 
Aguadilla,  at  Victoria. — ^Jamaica  (Grisebach),  Haiti,  Guadeloupe,  Martinique,  St. 
Vincent,  Tobago.     Casmopolitan  in  the  tropics. 

This  plant  is  in  its  habit  quite  different  from  P.  seniiereehui.  P.  adenanUm*  is  wide 
climbing,  the  other  ertnt,  twining  above.  The  pod  of  P.  semiereclus  is  very  nairow 
and  subcylindrical,  that  of  P.  adenanthus  widely  linear  and  compressed.  The 
flowers  are  larger  than  those  of  any  other  Porto  Rican  Phaseohis.  In  India  the 
tuberous  nx)t  is  cooked  and  eaten,  osp<»cially  in  time  of  famine. 

Local  name,  habichuela  cimarrona  (C^ook  and  Collins). 

6.  PhaseoluB  ovatuB  Benth. 
(Urban,  309.) 

Stem  climbing,  slender,  clothed  witli  red-brown  hairs;  leaflets  ovate  or  ovate-lanceo- 
late, obtuse,  5  to  7.5  cm.  long,  membranous,  beneath  or  on  both  sides  pilose,  becoming 
glabrous;  stipules  ovate  or  oblong,  about  6  mm.  long,  auriculate  or  subpeltate  at  the 
base;  peduncle  7.5  to  12.5  cm.  long;  bract.s  linear,  subulate,  pilose,  caducous;  calyx 
subsessile,  3  to  4  mm.  long,  glabrous,  the  teeth  shorter  than  the  tube,  the  upper  one 
bn)ad,  the  lateral  one*  o])tU8e,  lowest  one  subacute;  flowers  yellow;  standard  orbicular, 
1.2  to  1.4  mm.  long;  wings  olwvate,  a  little  longer  than  the  standard;  beak  of  the  keel 
spirally  twistwl;  legume  2.5  to  3.5  cm.  long,  6  mm.  wide,  compressed,  later  subterete; 
seeds  ovate,  compn\sst»d. 

Near  Mayaguez  and  near  Vega  Baja  on  tli(^  margins  of  the  Yeguana  Lake. — CHiba, 
Brazil,  Uruguay. 

7.  PhaseoluB  lathyroides  L.a 

(Urban,  310.) 

Stem  erect  or  twining  above,  sericeous  or  glabrescent;  leaflets  broadly  ovate  or  sub- 
lanceolate;  2.5  to  5  cm.  long,  1  to  2  cm.  wide;  stipules  lanceolate,  setaceo-acuminate, 
striate,  4  to  6.5  mm.  long;  petioh*  2  to  3.5  cm.  long;  peduncle  elongated,  15  to  30  cm. 
long,  flowering  part  5  to  7.5  cm.  long;  calyx  6  mm.  deep;  corolla  purple,  1.3  to  1.7  cm. 
deep;  pod  narrowly  linear,  erect,  subcylindrical,  7  to  11  cm.  long,  4  mm.  wide,  many- 
seeded. 

Near  Bayamon  in  rocky  and  dry  places;  near  Aibonito,  at  \a  Lima;  in  Maricao  in 
the  streets;  near  Mayaguez. — Bahama,  Cuba,  Jamaica,  Cayman,  Haiti,  St.  Thomas, 
St.  Croix  (Eggers),  St.  John  (do.),  Antigua,  Guadeloupe,  Martinique,  St.  Vincent, 
Bequia,  Mustique  (Kew  Bull.  no.  81,  p.  247),  Barbados,  Grenada,  Curasao.  Indig- 
enous in  tropical  America;  distributtxl  over  the  tnipics  of  the  whole  world. 

Sintenis  collected  under  the  no.  5854  and  under  the  name  habickiulas  a  cultivated 
species  of  PhascH)lus,  which  can  not  be  determined  because  its  flowers  are  faded  and 
deformed.     Is  this  not  perhaps  P.  multijioms  Willd.? 

66.  VIGNA  Savi. 

VigmL  Savi,  Osserv.  Phaa.  8:  7.  1824. 
Callicysthm  Endl.  Prod.  Fl.  Norfolk  90.  1833. 
Scytalu  E.  Mey.  Comm.  PI.  Afr.  Austr.  144.  1835. 

Calyx  campanulate  or  subtubuliform,  the  two  upper  lobes  free  or  connate;  standard 
Buborbicular,  the  base  appendiculate,  with  inflexed  auricles;  wings  falcate-obovate. 


o  Cook  and  Collins,  p.  216,  as  Phaseolus  semiereclus. 
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rather  shorter  than  the  standard;  keel  almost  as  long  as  the  wings,  truncate,  or  beaked 
at  the  tip,  but  the  point  not  spiral;  upper  stamens  free,  the  others  united ;  ovary  sessile, 
multiovulate;  style  filiform,  dilated  upwards,  longitudinally  bearded  on  the  inner 
side  upwards;  stigma  very  oblique;  pod  linear,  straight  or  slightly  recurved,  subterete, 
2-valved,  filled  within  between  the  seeds;  seeds  reniform,  quadrate. — Herbs,  either 
prostrate  and  trailing  or  twining  or  more  rarely  somewhat  erect;  leaves  pinnate;  leaflets 
3,  stipellate;  stipules  usually  persistent,  rarely  produced  below  their  insertion;  flowers 
greenish  yellow,  more  rarely  purple,  in  axillary  racemes;  bracts  and  bracteoles  usually 
very  deciduous. 

KEY  TO  THE   SPECIES. 

Calyx  teeth  linear-lanceolate,  equaling  the  tube;  stem  and  leaf- 
lets clothed  with  ad  pressed,  strong,  silky  hairs;  terminal  leaflet 
lanceolate  or  ovate-lanceolate;  peduncles  7.5  to  30  cm.  long,  2 
to  4-flowered;  corolla  reddishrpurple,  2.5  cm.  long,  conspicu- 
ously veined ;  keel  prolonged  into  an  incurved  beak ;  pod  linear, 
7.5  to  10  cm.  long,  silky,  recurved.  I.   V.  verillata. 

Oalyx  teeth  deltoid,  shorter  than  the  tube. 

Pod  3.7  to  5  cm.  long,  6  mm.  broad,  slightly  recurved,  glab- 
rescent  or  thinly  silky,  8  to  lO-seedcnl;  seeds  shiny,  brown 
with  white  hilum;  terminal  leaflet  ovate,  acute,  5  to  7.5  cm. 
long,  both  sides  glabrous;  stipules  not  spurred;  flowers  12 
to  20  in  a  conical  raceme  on  a  glabrous  peduncle  5  to  10  cm. 
long;  corolla  pale  yellow,  11  to  13  mm.  long.  2.   V.  repens. 

Pod  pendulous,  15  to  30  cm.  long,  9  mm.  broad,  subcom- 
pressed,  10  to  15-seeded,  slightly  torulose  when  fully 
matured;  seeds  white,  red,  or  black;  terminal  leaflet 
roundish  or  ovate,  7.5  to  15  cm.  long,  both  sides  glabrous; 
stipules  comparatively  large,  distinctly  spurred ;  flowers  in 
6  to  12-flowered  racemes,  on  glabrous  peduncles  15  to  30 
cm.  long;  corolla  yellow  or  reddish,  2.5  cm.  deep.  3.   V.  unguxculata. 

1.  Vigna  veziUata  (L.)  A.  Rich. 
(Urban,  310.) 

Stem  herbaceous,  wide  climbing;  terminal  leaflet  5  to  7.5  cm.  long;  petiolule  1  to 
1.8  cm.  long,  flowers  white  inside,  becoming  blue;  calyx  1  to  1.5  cm.  deep. 

Near  Bayamon  in  meadows  and  on  roadsides;  between  Ag^as  Buenas  and  Caguas  on 
roadsidee.— Cuba,  Haiti,  St.  Vincent,  Grenada.  This  species  is  widely  spread  over 
tropical  Asia,  Africa,  and  America. 

This  plant  on  account  of  the  obliquity  of  the  flower  and  the  length  of  the  beak  is 
intermediate  in  some  respects  between  Vigna  and  Phaseolus,  and  has  })een  placed 
alternately  by  botaniats  in  either  of  these  genera  or  in  Dolichoe,  or  it  has  been  pro- 
posed as  a  distinct  genus. 

Ijocal  name,  fnjol  dmarron. 

2.  Vigna  repens  (L.)  O.  iCuntze.o 

(Urban,  311.) 

Stems  very  slender,  wide-twining,  glabrous;  petiole  2.5  to  5  cm.  long;  stipules 
minute,  lanceolate,  not  spurred;  leaflets  3,  membranous,  both  sides  glabrous,  the  end 
one  ovate,  acute,  5  to  7.5  cm.  long;  petiolule  0.8  to  1.6  cm.  long;  lateral  ones  unequal- 
sided;  flowers  up  to  12  or  20  in  a  conical  raceme  on  a  glabrous  peduncle  5  to  10  cm. 


oCook  and  Collins,  p.  262,  as  Vigna  luteola. 
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long,  yellow;  pedicel  2  mm.  long;  bracts  and  bracteoles  very  minute;  calyx  cam- 
pan  ulate,  glabrous,  4  mm.  deep;  teeth  deltoid,  shorter  than  the  tube;  corolla  1  to  1.2 
cm.  long;  standard  glabrous  on  the  back;  pod  3.7  to  5  cm.  long,  slightly  recurved, 
glabrescent  or  thinly  silky. 

Near  Bayamon  in  grassy  plains;  near  Patillas  in  coast  districts  at  Gur"daraya;  near 
Sabana  Grande,  on  the  bank  of  Estero  River;  near  Salinas  de  Cabo  Rojo  at  Loe  Morillos; 
near  Mayaguez;  in  coa«t  districts  at  Algarrolx);  near  Manati  in  meadows  near  the  sea- 
shore.— Bermuda  (Hemsley),  Cuba,  Jamaica,  Cayman  (Hitchcock),  Haiti,  St.  Thomas, 
St.  Croix,  St.  John  (Eggers),  Antigua  (Grisebach),  Guadeloupe,  St.  Vincent,  Bequia 
(Kew  Bull.  No.  81,  p.  247),  Barbados,  Grenada,  Tobago.  This  species  is  common 
from  temperate  North  America  to  Argentina.  Tropical  and  south  Africa,  trc^ical 
Asia,  and  Australia. 

3.  Vi^na  ungruiculata  (L.)  Walp. 

(Urban,  311.) 

Stems  annual,  twining,  subglabrous;  stipules  ovate-lanceolate,  subpeltate,  0.8  to 
1.2  cm.  deep;  petioles  5  to  15  cm.  long,  glabrous;  leaflets  3,  the  central  one  roundish  or 
ovate,  7.5  to  15  cm.  long,  acute,  the  base  rounded;  petiolule  2.5  to  5  cm.  long,  lateral 
ones  often  unequal-sided,  both  sides  glabrous;  flowers  in  6  to  12-flowered  racemes  on 
glabmus  peduncles  15  to  30  cm.  long;  bracts  like  the  stipules;  pediceb  very  short, 
calyx  glabrous,  4  mm.  deep;  teeth  deltoid,  acuminate,  shorter  than  the  tube,  the  two 
upper  on€«  connate;  corolla  yellow  or  reddish,  2.5  cm.  deep. 

Cultivated  near  Yabucoa,  at  Guayavote,  and  near  Mayaguez.  Universally  colti- 
vated  throughout  the  Tropics. 

Two  varieties  occur,  one  with  lilac  flowers  and  yellow  seeds  spotted  with  red,  the 
other  with  yellow  standard,  purplish  white  wings,  and  white  or  pale  yellow  seeds 
which  are  brown  at  the  hilum. 

The  pods  and  seeds  are  eaten  and  the  fibers  of  the  long  peduncles  are  used  for  ropes, 
nets,  and  cloths. 

Local  names, /ryoZ<«,  lerUejas. 

66.  PACHYBHIZTJS  Rich. 

Cacara  Rumph.;  Thou.  Diet.  Sc.  Nat.  6:  35.  1806. 
Pachyrhizus  Rich.;  DC.  Mem.  I.egum.  379.  1825. 
Taeniocarpum  Desv.  Ann.  Sc.  Nat.  9:  420.  1826. 

Calyx  campanulate,  the  two  upper  teeth  subconnate,  the  others  equal,  lanceolate; 
standard  broadly  obovate,  appendiculate  at  the  base  with  inflexed  auricles;  wings 
oblong,  falcate;  keel  incurved,  obtuse,  equaling  the  wings;  stamens  diadelphous  or 
monad elphous;  o\^ary  subsessile,  multiovulate;  style  moderately  thick,  the  apex 
subin volute,  flattened  on  the  inner  side;  stigma  subglobose,  oblique;  pod  linear, 
subcompressed,  depressed  transversely  between  the  seeds  and  septate  within,  2- 
valved. — Herbs,  twining;  leaves  pinnate;  leaflets  3,  usually  mbre  or  less  sinuate- 
dentate,  Ptipellate;  flowers  in  elongated,  sometimes  panicled  axillary  racemes;  bracta 
and  bracteoles  minute,  setaceous,  deciduous, 

KEY  TO   THE    SPECIES. 

Root  a  turnip-like  tuber;  corolla  blue;  pod  15  to  22.5  cm.  long.  P.  eronu. 

Root  of  long  cord-like  fibers  bearing  a  succession  of  tubers;  flowers 
white;  pod  20  to  30  cm.  long.  P.  tttberosus. 
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1.  PachjrrhiBUS  erostis  (L.)  Urb.<> 
(Urban,  311.) 

Root  a  tuber  like  a  turnip;  stems  perennial,  firm,  wide-twining,  subglabrous; 
stipules  small,  linear  or  lanceolate;  petioles  firm,  5  to  15  cm.  long;  leaflets  roundish, 
usually  more  or  less  rhomboidal,  often  sinuate-lobate,  10  to  15  cm.  each  way,  both 
sides  glabrous  or  the  lower  with  thinly  ad  pressed  gray-silky  hairs  when  young; 
flowers  in  ample  racemes  10  to  15  cm.  long,  on  firm  peduncles  often  equaling  them; 
pedicels  4  to  6  mm.  long;  calyx  6.5  to  8.5  mm.  deep,  silky,  the  teeth  reaching  about 
halfway  down;  corolla  blue,  2.5  cm.  deep  or  more;  pod  15  to  22.5  cm.  long,  17  to 
19.5  mm.  wide,  glabrescent,  subcompressed,  distinctly  constricted  vertically,  9  to 
12-8eeded;  seeds  compressed -roundish. 

Near  Bayamon;  near  Las  Piedras;  near  Aguada,  in  mountain  woods  at  Rio  Grande; 
near  Aguadilla  on  mountain  slopes. — Cuba  (Grisebach),  Haiti,  St.  Thomas,  Guade- 
loupe, Dominica  (Grisebach),  Martinique,  St.  Vincent  (Kew  Bull.  no.  81,  p.  247), 
Bequia.     Native  country  not  clearly  known. 

This  plant  is  not  only  widely  distributed  in  the  tropics  of  Asia  and  America,  but 
is  often  cultivated  on  account  of  its  tuberous  root,  which  resembles  a  turnip,  and  is 
eaten  raw  or  cooked. 

Local  name,  habilla, 

2.  Pachjrrhisus  tuberostis  (Lam.)  Spreng. 
(Urban,  312.) 

Herb  twining,  3  to  6  meters  high;  root  consisting  of  a  number  of  simple  cord-like 
fibers,  several  feet  in  length,  stretching  under  the  surface  of  the  groimd,  bearing  in 
their  course  a  succession  of  tubers;  leaflets  subentire  or  slightly  sinuate  (in  the  young 
leaves  sometimes  deeply  lobed);  raceme  almost  simple, -the  lower  branches  very 
short,  many-flowered;  flowers  white;  pod  20  to  30  cm.  long,  1.8  to  2  cm.  broad,  con- 
stricted between  the  seeds;  seeds  red. 

Cultivated  near  Rincon  in  Hacienda  La  Palmira.  Native  country  unknown.  Mr. 
Oliver  says  *'  I  think  this  plant  may  well  be  a  variety  of  P.  angulaius  Rich,  originated 
under  cultivation,  but  so  marked  as  to  require  a  distinct  name  for  cultural  purposes, 
and  for  the  present  the  specific  name  given  by  Lamarck  may  suitably  be  adopted.'* 

Cultivated  for  its  large  edible  tubers.  It  can  be  planted  at  any  season  of  the  year, 
and  the  roots  are  fit  for  digging  in  4  or  5  months.  The  pods  of  this  plant  (the  yam 
bean),  according  to  Dr.  Trimen,  are  an  admirable  vegetable,  superior  \jo  ordinary 
French  beans  in  the  absence  of  a  fibrous  string  about  the  sutures  of  the  pod.  The 
seeds  are  pois'jnous.  Macfadyen  says  in  the  Flora  of  Jamaica,  "The  tubers  may  either 
be  boiled  plain,  in  which  state  they  are  a  very  good  substitute  for  yams  and  other 
rootfi  in  common  use,  or  they  may  be  submitted  to  a  process  similar  to  arrowroot,  and 
a  starch  obtained.  This  starch  is  pure  white  and  is  equal  in  every  respect  to  arrow- 
root." 

67.  DOIilOHOS  L. 

Dolichos  L.  Sp.  PI.  2:  725.  1753. 

Maarotyloma'WiQwr  A  Arn.  Prod.  Fl.  Pen.  Ind.  Or.  1:  248.  1834. 

Dolichus  E.  Mey.  C^mm.  PI.  Afr.  Austr.  140.  1835. 

Calyx  campanulate,  the  2  upper  teeth  united  into  one  entire  or  emarginate  one; 
standard  orbicular,  the  thickened  base  appendiculate  with  inflexed  auricles;  wings 
falcate-obovate,  adhering  to  the  keel;  keel  much  incurved,  usually  rostrate,  but  not 


«Cook  and  Collins,  p.  208,  as  Pachyrrhizns  angulatus. 
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spiral;  upper  stamen  free,  often  append ieulate  or  incraasate  near  the  base;  anthere  uni- 
form; ovary  subseasQe,  multiovulate;  style  thickened  upwards,  either  bearded  longi- 
tudinally on  the  inner  side  or  hairy  all  around,  at  least  around  the  stigma,  which  is 
small  and  terminal;  pod  linear  or  broadly  oblong,  compressed,  straight  or  curved,  the 
sutures  incrassated,  the  valves  nearly  flat  or  slightly  convex;  seeds  thick,  comprised. 
Twining,  trailing,  or  erect  shrubs  or  undershrubs;  leaves  pinnate;  leaflets  3,  stipellale; 
stipuU«  usually  small;  flowers  violet,  flesh-colored,  yellowish  or  whitish,  sometimes 
solitary  or  fascicled,  sometimes  in  racemes;  bracts  and  bracteolcs  striate,  usually  small. 

'  1.  Dolichos  lablab  L. 

;  (Urban,  312,  as  Lablab  vulgaris  Savi.) 

A  wide-climbing  perennial  with  subglabrous  stem;  leaflets  membranous,  central 
one  ovate-deltoid,  7.5  to  10  cm.  long,  broadly  spatulately  narrowed  at  the  base;  flowers 
in  racemes,  7.5  to  15  cm.  long;  calyx  3.3  to  6.5  mm.  long,  sul^labrous;  corolla  1.5  to  1.9 
cm.  deep,  reddish  or  pale,  keel  abruptly  incurved;  style  flattened  upwards,  not 
twisted,  narrowed  at  the  base;  pod  3.5  to  5  cm.  long,  2  cm.  broad,  narrowed  at  the  base, 
the  upper  suture  nearly  straight,  the  faces  glabrescent,  rarely  persistently  pubescent; 
seeds  2  to  4. 

There  occur  also  three  varieties,  one  with  white  flowers,  variety  albiflorus  DC,  the 
second  with  purple  flowers,  variety  purpureus  DC,  and  the  third  with  rose-colored 
flowers. 

Cultivated  and  seemingly  wild  at  Bayamon  in  gardens;  nearCaguas;  nearMayaguez; 
cultivated  near  Rincon  and  also  near  Aguadilla,  at  Espinal. — Bahama  (Hitchcock), 
Cuba  (Grisebach),  Jamaica,  St.  Croix,  St.  Bartholomew  (Euphras^n),  St.  Kitts  (Griae- 
bach),  Antigua  (do.),  Guadeloupe,  Martinique,  St.  Vincent,  Bequia  (Kew  Bull.  no. 
81,  p.  247).  In  the  tropics  of  both  hemispheres.  Native  country  probably  tropical 
Africa  (Bentham). 

This  plant  is  universally  cultivated  in  the  tropics,  where  the  young  pods  and  the 
black  or  brown  seeds  are  used  as  a  vegetable. 

Local  names,  frijoles  caballeroSj  chichcwoSf  cicero. 
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PREFACE 


In  the  autumn  of  1887  the  steamer  AlhatrosSj  of  the  United  States 
Bureau  of  Fisheries,  which  had  previously  been  employed  on  the 
Atlantic  coast  of  North  America,  was  despatched  to  the  Pacific 
Ocean,  where  it  has  since  been  engaged  in  fishery  and  deep-sea 
investigations  on  the  western  coast  of  the  United  States,  off  British 
Columbia  and  Alaska,  and  also  in  more  distant  regions.  The  bot- 
tom samples  obtained  by  the  dredge  and  sounding  cup  during  the 
several  cruises  from  1888  to  1904,  inclusive,  were  referred  to  Dr. 
Albert  Mann,  an  expert  student  of  the  diatoms,  for  separating  out 
and  reporting  upon  these  minute  plant  organisms,  a  difficult  and 
painstaking  task,  the  results  of  which  are  given  in  the  paper  here- 
with presented. 

The  titles  in  the  bibliography  and  the  citations  throughout  the 
body  of  the  report  have,  with  verj^  few  exceptions,  been  verified 
from  the  original  papers  by  Mr.  P.  L.  Ricker,  to  whom  acknowledg- 
ment is  here  made. 
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REPORT  ON  THE  DIATOMS  OF  THE  ALBATROSS 
VOYAGES  IN  THE  PACIFIC  OCEAN.  1888-1904. 


By  Albert  Mann. 
[AflBisted  in  the  bibliography  and  citations  by  P.  L.  Ricker.] 


nrrEODTTCTION. 

The  paper  here  offered  is  a  report  of  the  diatoms  found  in  the  sea 
dredgings  and  soundings  of  the  United  States  Bureau  of  Fisheries 
steamer  ATba/trosB,  which  covers  all  the  material  collected  and  avail- 
able up  to  January  1,  1905,  exclusive  of  what  is  embraced  in  a  short 
report  already  pubUshed  by  the  author.** 

The  preliminary  work  was  done  in  the  Smithsonian  Institution, 
Washington,  D.  C,  during  the  winters  of  1899-1900  and  1904-5.  The 
crude  material,  as  a  rule  bottled  and  preserved  in  alcohol,  was  first 
examined  under  the  microscope,  using  magnifying  powers  ranging 
from  23  to  590  diameters,  so  as  to  discover  which  gatherings  gave 
promise  of  affording  diatomaceous  material.  In  very  many  cases  no 
trace  ©f  diatoms  was  discoverable.  The  gatherings  thus  selected  were 
then  prepared  for  more  accurate  investigation  by  methods  that  are 
briefly  described  as  follows: 

The  mud  is  first  passed  through  a  sieve  of  bolting  cloth  with  a  mesh 
of  about  one  thirty-second  inch,  so  as  to  strain  out  large  pieces  of  for- 
eign material,  such  as  bits  of  animal  tissue,  fragments  of  shells,  etc. 
The  alcohol  is  then  eliminated  by  washing  in  filtered  or  distilled  water 
in  a  glass  beaker  and  decanting  of  the  liquid  after  all  soUd  material  has 
settled.  The  mud  is  next  boiled  in  a  beaker  with  concentrated  com- 
mercial hydrochloric  acid  for  one-half  hour.  The  acid  when  cold  is 
decanted  and  the  residue  washed  with  water  to  get  rid  of  the  resultant 
salts.  The  material  is  then  boiled  in  concentrated  commercial  nitric 
acid  for  fifteen  to  thirty  minutes  and  again  washed.     This  suffices  in 


aProc.  U.^.  Nat.  Mus.  16:  303-312.  1894. 
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many  instances  to  destroy  all  organic  matter  and  to  prepare  for  the 
further  step  of  separating  the  diatoms  from  coarse  sand,  Radiolaria, 
etc.  Often,  however,  a  tliird  treatment  is  necessary,  esj>ecially  where 
the  percentage  of  organic  matter  is  high  and  where  clay  is  present. 
The  third  boiling  is  in  concentrated  commercial  sulphuric  acid.  As 
much  water  as  possible  is  extracted  from  the  mass  by  careful  decanta- 
tion  and  removal  of  the  last  drops  with  a  pipette.  The  acid  is  then 
slowly  added,  the  quantity  being  about  ten  times  the  volume  of  the 
mass,  and  the  whole  is  boiled  in  a  porcelain  evaporating  dish  over  a 
sand  bath  for  one-half  hour.  At  the  expiration  of  this  time  powdered 
potassium  chlorate  is  slowly  added  to  the  boiling  acid  until  the  black 
color  gives  place  to  a  gray  or  yellow.  Very  thorough  washing  follows 
this  to  remove  the  last  trace  of  acids  and  salts.  In  those  instances 
where  a  fine  siliceous  flock  is  present,  this  can  be  removed  by  bringing 
the  washed  residue  to  a  boil  in  a  solution  of  soap,  made  bj'  adding 
about  5  per  cent  of  a  saturated  alcoholic  soap  solution  to  distilled 
water.  The  soap  water  holds  the  flocculent  matter  in  suspension  and 
allows  its  removal  by  decantation.  As,  however,  very  delicate  forms 
like  Chaetoceros,  Nitzschia,  etc.,  are  liable  to  be  lost  by  this  method, 
it  is  to  be  used  only  where  unavoidable. 

The  coarse  sand,  Radiolaria,  and  like  impurities  are  now  removed 
by  rotating  the  material  in  a  glass  evaporating  dish.  By  quickly 
revolving  the  lowest  point  of  the  dish  in  a  small  circle  of,  say,  one-half 
inch  a  peculiar  motion  is  given  to  the  contents,  on  account  of  which 
the  large  sand  and  other  coarse  ingredients  collect  in  a  mound  at  the 
center,  while  the  diatoms  are  held  in  suspension.  The  liquid  is  quickly 
poured  off  from  the  sand,  the  process  being  repeated  until  the  sand 
is  found  under  the  microscope  to  be  free  from  diatoms.  The  cleaned 
diatoms  are  then  preserved  in  bottles  in  a  40  per  cent  solution  of 
alcohol  with  distilled  water. 

In  the  preparations  accompanying  this  report  the  diatoms  were 
picked  up  separately  with  a  mechanical  finger  from  strewn  masses  of 
the  cleaned  material  and  mounted  singly  in  the  proper  medium,  gen- 
erally Canada  balsam.  They  are  attached  to  the  cover  glasses  of  the 
preparations  by  a  delicate  film  of  acetic-acid  gelatin,  and  so  placed 
as  to  occupy  the  center  of  a  minute  ring  of  india  ink  spun  on  the  glass 
slide.  This  mounting  each  specimen  separately  as  a  labeled  prepara- 
tion, although  involving  much  labor,  was  the  only  satisfactory  method 
of  rendering  available  for  future  examination  the  forms  herein 
described.  Strewn  slides  of  diatomaceous  material  containing  cer- 
tain species,  like  the  H.  L.  Smith  type  slides  and  most  of  those  of 
Cleve  and  Moller,  are  valuable;  but  every  student  consulting  these 
for  identification  must  have  felt  the  great  inconvenience  and  uncer- 
tainty of  hunting  among  a  mass  of  mixed  diatoms  for  a  certain  species, 
the  exact  appearance   of  which  is,   under   the  circumstances,    not 
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kno\^Ti.  Only  when  each  species  is  mounted  by  itself  and  in  such  a 
position  on  the  slide  as  to  be  instantly  found  under  the  microscope 
can  diatom  preparations  be  considered  worthy  to  be  compared  with 
other  scientific  specimens  of  reference. 

In  addition  to  these  preparations  of  single  forms,  representing  each 
species  found,  this  report  is  accompanied  by  a  series  of  group  slides 
of  selected  forms.  Each  of  these  preparations  has  from  10  to  100 
diatoms,  arranged  in  rows  on  the  cover  glass  or  massed  in  the  center 
of  the  india  ink  ring.  Their  purpose  is  to  afford  a  t}T)e  gathering  of 
each  of  the  more  important  diatomaceous  dredgings  and  soundings 
examined. 

As  has  been  remarked,  a  large  number  of  the  Albatross  gatherings 
were  found  to  be  destitute  of  diatoms.  Naturally,  these  barren  sam- 
ples included  most  of  those  obtained  at  grea^t  depths,  say  1,200  fath- 
oms and  upward.  There  are,  however,  many  cases  where  deep 
dredgings  were  particularly  rich  in  diatoms,  as,  for  example,  station 
3607,  having  a  depth  of  987  fathoms,  and  3712H,  at  1,744  fathoms. 
It  was  also  found  that  a  considerable  number  of  the  gatherings  made 
in  shallow  water  and  at  points  where  diatoms  would  naturally  be 
looked  for  contained  no  trace  of  them.  It  would  certainly  be  a  mis- 
take to  infer  from  the  absence  of  diatoms  in  most  of  the  deep-sea 
gatherings  and  in  many  of  those  from  shallower  places  or  from  the 
sea  surface  that  none  were  present  at  these  points.  In  many 
instances  their  absence  is  to  be  explained  by  the  methods  by  which 
these  gatherings  were  made.  It  is  evident  that  devices  perfectly 
adapted  to  securing  larger  forms  of  animal  and  vegetable  life  may 
fail  completely  to  retain  any  specimens  of  these  .very  minute  plants. 
The  modes  of  making  the  gatherings,  the  way  they  are  brought  aboard 
the  ship,  and  the  process  of  assorting  the  contents  would  often  elimi- 
nate all  traces  of  the  diatoms,  at  least  of  all  forms  that  grow  without 
attachment  to  other  bodies.  Diatoms  are  to  be  found  in  richest 
quantity  in  the  upper  and  lighter  layers  of  mud  of  the  sea  bottoms, 
and  those  on  the  surface  of  the  sea  can  be  secured  only  when  a  special 
appHance  is  attached  to  the  tow  nets.  As  a  consequence,  a  large 
majority  of  the  gatherings  now  in  the  possession  of  the  U.  S. 
National  Museum  are  destitute  of  diatoms,  although  many  of  them 
were  made  at  points  where  with  different  methods  rich  supplies  could 
have  been  secured.  The  cruise  of  the  Albatross  under  Dr.  Alexander 
Agassiz,  just  completed,  is  reported,  however,  to  have  resulted  in 
obtaining  an  unusually  rich  supply  of  the  diatoms. 

I  have  tried  to  supply  this  deficiency  of  diatomaceous  material  in 
some  of  the  dredgings  by  examining  the  contents  of  the  stomachs  of 
animals,  chiefly  holothurians,  taken  at  these  points.  This  is,  how- 
ever, a  very  partial  and  unsatisfactory  substitute.  The  stomach  con- 
tents are  generally  rich  in  diatoms,  so  far  as  number  of  individuals 
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is  concerned ;  but  as  the  diatoms  would  find  their  way  into  the  stom- 
achs of  these  animals  only  in  connection  with  the  grosser  material 
on  which  they  feed,  the  forms  thus  secured  would  represent  only 
such  as  happened  to  be  mixed  with  or  attached  to  their  food.  A 
host  of  other  forms,  on  or  in  the  sea  mud  in  that  vicinity,  would 
therefore  be  missed  entirely. 

As  our  Government,  so  far  as  I  can  learn,  has  not,  previously  at 
least  to  tlie  last  cruise  just  mentioned,  made  any  special  eflFort  to 
collect  the  diatoms,  in  connection  with  its  general  gathering  of  other 
organic  forms,  I  think  it  ^\ill  be  opportune  to  point  out  here  the 
great  importance  of  this  work  being  thoroughly  carried  on  in  the 
future.  The  Diatomaceae  are  not  only  equally  worthy  of  investiga- 
tion ^vith  other  forms  of  plant  and  animal  life  as  inhabitants  of  the 
ocean  surfaces  and  beds,  but  they  have  a  unique  value,  shared  by 
no  other  forms,  for  determining  important  questions  regarding  the 
extent  and  direction  of  ocean  currents  and  the  origin  of  the  materials 
composing  the  sea  bottoms.  This  comes  from  several  pex*uliar  cir- 
cumstances affecting  the  diatoms:  The  first  is  the  indestructibility  of 
their  siliceous  remains;  whence  it  results  that,  unlike  most  aquatic 
plants,  they  are  not  subjec  t  to  decay,  those  which  were  formed  cen- 
turies ago  being  as  well  preserved  as  those  of  this  year's  product. 
This  is  also  true  of  some  other  organisms,  as  the  Radiolaria  and  the 
siliceous  parts  of  sponges.  But,  second,  the  diatoms  differ  from  these 
in  being  as  a  class  of  such  extreme  minuteness  as  to  be  readily  trans- 
ported by  even  quite  slow  ocean  currents  or  surface  drifts  from  their 
places  of  origin  to  remote  points  and  finally  sifted  down  upon  the  sea 
bottom.  No  other  •  organism  of  permanent  structure  has  any  such 
transportability.  Both  of  the  foregoing  facts,  however,  would  be  of 
little  importance  for  the  purposes  mentioned  were  it  not  for  the  third 
circumstance,  that  the  Diatomaceae  constitute  an  enormous  group  of 
plants  containing  somewhat  above  4,000  well-known  species.  Many 
of  these  are  exclusively  fossil,  and  are  therefore  derivable  only  from 
those  localities  on  the  land  where  the  geological  stratum  in  which 
they  occur  crops  out  and  is  subject  to  *' weathering"  and  other 
methods  of  detrition,  resulting  in  carrying  these  forms  into  streams 
and  rivers  and  finally  into  the  sea.  Other  forms,  fresh  water  as  well 
as  marine,  are  pecuHar  to  certain  localities;  and,  in  point  of  latitude, 
there  is  a  tropical,  a  temperate,  and  a  frigid  flora  among  the  diatoms 
as  well  as  among  the  phanerogams.  So  that  when  the  siliceous  re- 
mains of  these  species  are  discovered  on  the  sea  bottom  or  in  sur- 
face gatherings  there  are  trustworthy  data  available  for  determining 
their  place  of  origin  and  consequently  the  direction  and  extent  of 
the  currents  or  drifts  by  which  they  were  transported.  A  proper 
tabulation  of  tlie  species  found  at  tlie  different  stations  would  be, 
for  these  reasons,  an  exact  means  of  tracing  ocean  currents,  and  in 
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many  instances  of  determining  the  origin  of  the  materials  composing 
the  sea  bottom  in  which  they  were  found. 

The  investigations  here  reported  are  of  value  for  the  purposes  just 
mentioned  mainly  as  a  means  of  illustrating  the  necessity  of  wider 
and  more  thorough  work  in  this  line.  Nor  can  these  valuable  results 
be  secured  unless  methods  particularly  adapted  to  securing  diatoms 
are  added  to  those  commonly  in  vogue  in  sea  dredgings  and  surface 
gatherings.  As  both  the  expenditure  of  time  and  the  expense  inci- 
dent to  combining  these  researches  with  those  already  being  carried 
on  would  be  insignificant  compared  with  the  results  to  be  obtained, 
it  is  reasonable  to  hope  that  the  necessary  measures  will  be  taken*. 

In  the  body  of  this  report  there  will  be  found  many  references  to  the 
service  the  diatoms  are  capable  of  rendering  in  the  determination  of 
sea  currents  and  of  the  origin  of  sea  bottoms.  A  few  examples  may 
be  cited  here.  In  the  United  States  cable  survey  from  California  to 
the  Hawaiian  Islands  and  return,^  a  long  series  of  soundings  from  the 
stations  numbered  2655H  to  3202II  were  found  to  be  very  rich  in  the 
rather  uncommon  quadrate  variety  of  Biddulphia  fa^ms  (Ehrenb.)  Van 
Heur.  They  constitute  a  practically  unbroken  series  beginning 
with  station  2912H  in  latitude  155°  58'  30''  W.,  longitude  22°  18'  00'' 
N.,  running  westward  to  the  Hawaiian  Islands  and  on  the  return 
voyage  eastward  ending  at  about  the  starting  point,  namely  at  station 
3018H  in  latitude  155°  57'  30^^  W.,  longitude  21°  56'  OO''  N.  This 
form,  therefore,  is  as  truly  a  local  species  at  this  part  of  the  sea  as  any 
phanerogam  is  of  a  terrestrial  locality.  And  this  is  confirmed  by  one 
of  II.  L.  Smith's  type  sHdes,  No.  599,  equally  rich  in  this  variet} , 
which  he  says  came  from  the  **  Tuscarora  soundings  south  of  Sand- 
wich Islands  in  1,468  fathoms,"  a  depth  duplicated  by  several  of  the 
soundings  in  the  series  just  referred  to.  Similarly  on  the  outward 
voyage  at  station  2917H  a  sounding  was  made  containing,  in  addition 
to  the  quadrate  B.  favus  already  mentioned,  a  number  of  other 
diatoms,  as  Cosdnodiscus  nodulifer  Jan.,  Navicula  aspera  Ehrenb., 
Navicula  lyra  Ehrenb.,  Navicula  splendida  Greg.,  Ilemidiscus  cunei- 
formis  Wallich;  and  on  the  return  voyage  at  station  301311  these 
same  diatoms  were  found.  The  two  stations  differ  in  latitude  only  6' 
30^  and  in  longitude  only  5'  30'^.  This  locality  is  therefore  character- 
ized by  the  foregoing  combination  of  species.  Boyer*^  speaks  of  Bid- 
dulphia  robertsiana  (Grev.)  Boyer  as  quite  rare  and  coming  from 
Pacific  soundings  20°  10'  00''  N.  and  158°  14'  OO'^  W.,  etc.  I  found  it 
in  large  quantities  at  21°  21'  00"  N.  and  157°  09'  00"  W.,  namely,  at  sta- 
tion 2920II.  So  also  Boyer  discovered  his  Biddulphia  Jceeleyi  on  the 
coast  of  California;  and  it  is  abundant  in  the  soundings  of  station 

"Townsend,  C.  II.     Dredgings  and  other  records  of   the-  U.  S.  Fish  Commission 
steamer  Albatross,  Rep.  U.  S.  Comm.  FLsh.  1900:  387  502 .  1901. 
''Proc.  Acad.  Phila.  1900:  707.  1901. 
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450511  made  near  the  mouth  of  Aptos  Creek  in  Monterey  Bay,  Cali- 
fornia, in  10  fathoms.  Biddulphia  jmirillata  (Gr.  &  St.)  Mann,  is  not 
infrequent  at  station  292011^  that  is,  near  the  west  coast  of  the 
Hawaiian  Islands.  The  original  specimen  was  discovered  in  the  f  o^il 
deposit  at  Oamaru,  New  Zealand;  but  two  subsequent  finds  of  this 
rare  diatom,  one  by  Grove  and  one  mentioned  by  Schmidt,**  were  made 
in  the  same  vicinity  as  station  2920H.  A  solution  of  the  question  of 
origin  of  these  forms  at  this  point  of  the  sea  bottom,  to  which  they 
were  necessarily  transported  (the  depth  being  570  fathoms),  would 
doubtless  be  of  interest. 

Many  species  first  found  in  Bering  Sea  and  showing  their  origin  in 
their  names,  as  Cocconeis  arctica  Cleve,  have  been  rediscovered  in 
these  investigations  at  the  type  locahties.  References  to  these  coinci- 
dences will  be  found  in  the  text  of  this  work  under  the  several  species. 

Though  not  included  in  the  work  here  reported,  I  wish  to  mention 
another  case  recently  brought  to  my  notice  which  illustrates  the  value 
of  diatoms  in  determining  locality  on  the  sea  bottom.  In  the  cable 
survey  of  the  U.  S.  steamer  Nero  a  series  of  soundings  was  made  over 
a  long  belt  of  sea  bottom  between  the  islands  of  Guam  and  Luzon 
which  I  find  are  full  of  the  gigantic  Coscinodiscus  rex  Wallich,  a  diatom 
by  no  means  common,  but  found  here  in  such  enormous  quantities 
that  the  gatherings  are  often  a  pure  siliceous  mass  of  the  remains  of 
this  one  species.  This  belt  is  over  3,000  miles  long  east  and  west  and 
of  unascertained  width,  perhaps  20  miles  or  a  little  over.  On  the 
return  voyage,  whenever  the  ship's  course  entered  this  belt  great 
quantities  of  this  diatom  were  again  secured.  Thus,  for  example,  at 
survey  station  746,  latitude  14°  24'  00"  N.,  longitude  ISS"*  31'  00'"  E., 
2,788  fathoms,  the  material  is  practically  pure  Coscinodisctts  rex. 
Unquestionably  such  enormous  cpiantities  of  this  single  diatom  must 
have  been  transported  to  this  belt  of  sea  bottom  by  long-continued 
and  constant  currents;  and  it  would  therefore  be  quite  possible,  by 
the  study  of  soundings  and  especially  of  surface  gatherings  made  in 
the  future,  to  determine  the  origin  of  this  vast  supply  and  conse- 
quently the  trend  and  extent  of  the  transporting  current. 

In  connection  with  more  thorough  and  extensive  work  upon  the 
diatoms  for  the  purposes  already  mentioned,  the  Government  would 
be  doing  valuable  service  in  adding  to  the  supply  of  available  and 
trustworthy  literature  on  the  Diatomaceae.  Probably  no  depart- 
ment of  botany  is  at  the  present  time  in  such  dire  confusion  and  sup- 
plied with  such  meager  literature.  Many  of  the  authoritative  works 
on  the  subject  were  long  since  out  of  print,  and  are  either  not  procur- 
able at  any  price  or  so  expensive  as  to  make  impossible  the  systematic 
study  of  these  plants  by  new  investigators.  A  series  of  good  works 
easily  procured  would  be  a  stimulus  to  further  study.     As  in  all 

"Scliinidt,  Atlas^;/.  767.    1891. 
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special  departments  of  science,  the  demand  for  such  Uterature  would 
be  limited.  But  where  properly  prepared  it  would  be,  unlike  some 
forms  of  scientific  literature,  permanently  authoritative.  Many 
of  the  works  referred  to  in  this  report  date  back  to  a  period  of  fifty  or 
more  years  ago,  yet  remain  to-day  of  the  highest  value;  whereas 
scientific  investigations  in  other  fields,  prepared  at  that  date  with 
equal  care  and  skill,  are  to-day  antiquated  and  worthless. 

On  accoimt  of  this  scattered  and  unsatisfactory  character  of  the 
literature  upon  this  subject,  there  is  some  hesitation  in  publishing 
the  identifications  that  follow,  and  in  one  or  two  cases  in  naming 
the  new  species  here  figured  and  described  for  the  first  time.  Nearly 
every  work  of  any  merit  on  this  subject  has  been  consulted  for  this 
report  (see  appended  list);  but  if,  as  is  likely,  errors  have  crept  in, 
their  correction  will  be  gratefully  acknowledged  by  the  wTiter. 

In  the  following  list  of  genera  and  species  the  authors  quoted  are 
those  who  first  formed  and  applied  the  names  now  given.  But  in 
many  instances  subsequent  investigators  have  so  modified  and  recon- 
structed the  original  conceptions  as  to  entirely  change  their  appli- 
cation. There  are  a  few  instances  in  which  the  development  of  a 
peculiar  genus  concept  has  been  the  gradual  product  of  many  inves- 
tigators, who  have  more  or  less  perfected  the  genus  as  it  now  stands. 
It  would  be  practically  impossible  to  give  credit  to  all  these  scien- 
tists without  going  into  the  subject  of  nomenclature  beyond  the  lim- 
its of  space  justified  in  a  descriptive  report  of  this  kind.  In  such 
instances  reference  is  therefore  made  to  such  works  as  contain  an 
accurate  and  thorough  history  of  this  development.  •  Thus,  for  exam- 
ple, the  genus  Coscinodiscus  was  formed  by  Ehrenberg  in  1840,  but 
included  many  forms  now  classed  elsewhere,  while  it  excluded  some 
forms  now  recognized  as  members  of  this  genus.  Rabenhorst,  Greg- 
ory, Greville,  W.  Smith,  Van  Heurck,  Grove,  Grunow,  Rattray,  and 
others  have  helped  to  modify  and  correct  the  original  boundary  of 
Ehrenberg's  conception. 

From  some  genera  all  the  original  species  have  been  removed,  the 
name  still  being  retained  '* emended''  for  a  group  of  diatoms  wholly 
different  from  that  to  which  it  was  originally  applied.  This  method 
of  work  will  hardly  meet  with  the  approval  of  present  systematists. 
A  careful  examination  of  the  original  publication  and  application  of 
all  genera  of  Diatomaceae  will  be  necessary  before  their  classification 
can  be  placed  on  an  enduring  basis. 

A  critical  study  by  Mr.  Ricker  of  the  literature  bearing  upon 
the  types  of  over  one  hundred  genera  included  in  this  report  has 
demonstrated  the  impracticability  of  extending  this  work  to  include 
all  the  generic  names  here  considered,  as  the  time  required  would 
seriously  delay  the  publication  of  the  report.  The  traditional  appU- 
cation  of   the  generic  names  has  therefore  been  followed  in   the 
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majority  of  cases,  the  few  changes  made  being  on  account  of  an 
earlier  known  valid  name  or  homonym. 

In  synonjTny,  also,  both  as  to  genera  and  species,  a  strictly  exhaustr 
ive  list  has  not  here  been  attempted.  There  are  inst€Uices  where 
the  horde  of  synonjnns  would  be  so  great  as  to  become  most  mis- 
leading unless  accompanied  by  extensive  explanations.  Thus,  this 
same  genus  Coscinodiscus  is  wholly  or  partly  synonymous  with  Sym- 
bolophora  Elirenb.,  Endyctia  Ehrenb.,  Odontodiscus  Ehrenb.,  Het^ro- 
stephania  Ehrenb.,  Cestodiscus  Grev.,  Cosmiodiscus  Grev.,  Stoschia 
Jan.,  Janischia  Grun.,  Micropodiscus  Grun.,  Willemoesia  Castr.,  Eth- 
modiscus  Castr.,  etc.  To  enter  into  a  discussion  of  the  intersecting 
boundaries  of  all  these  untenable  genera  and  discuss  the  reasons  for 
their  abandonment  would  be  quite  foreign  to  the  purpose  of  this 
report.  With  species  the  synonyms  are  even  more  abundant.  Thus, 
for  example,  Actinocyclus  ehrenhergii  Ralfs  has  somewhat  over  120 
s^aionyms.  Manifestly  to  give  in  full  this  and  similar  lists  in  a 
work  of  this  kind  would  be  to  obscure  rather  than  to  aid  the  pur- 
pose here  in  hand,  namely,  a  report  of  the  Diatomaceae  found  by 
the  steamer  Albatross.  Therefore,  as  has  been  stated,  a  strictly 
exhaustive  list  of  s}Tionyms  has  not  always  been  attempted.  In  a 
few  instances  where  the  number  is  abnormally  lai^e  the  writer  has 
omitted  those  which  are  so  trivial  and  obscure  as  to  give  no  promise 
of  being  useful  in  the  future  study  of  these  plants. 

The  generic  and  specific  names  assigned  are  given  according  to  the 
rul(  s  now  generally  prevailing  in  botanical  nomenclature.  This  has 
necessitated  in  some  instances  the  substitution  of  obscure  and  inap- 
propriate names  for  those  universally  known  and  recorded  among 
living  diatomists.  The  writer  feels  it  to  be  a  grave  misfortune,  for 
which  some  remedy  should  be  found,  that  no  alternative  is  provided 
in  these  cases.  At  this  time,  when  the  much-needed  systematizing 
of  our  nomenclature  is  being  attempted  and  drastic  measures  are  being 
taken  to  that  end,  it  should  be  possible  by  the  concurrence  of  liv- 
ing diatomists  (the  number  of  whom  is  not  great)  to  agree  to  the 
preservation  of  a  few  classical  names,  and  especially  the  names  of 
certain  genera  by  making  them  exempt  from  these  changes.  This 
would  save  the  most  valuable  works  of  the  science  from  being  unin- 
telligible to  future  students,  and  would  in  no  wise  interfere  with  the 
application  of  strict  rules  to  new  cases  in  the  future.  The  genera 
and  species  needing  this  exception  are  so  few  as  to  make  this  sugges- 
tion wholly  practicable,  and  the  writer  sincerely  trusts  that  some 
scheme  will  be  devised  to  retain  certain  names  universally  known  to 
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the  science  which  have  been  set  aside  in  this  work  for  the  first  time. 
Thus  would  be  preserved  the  old  name  Pleurosigma  for  Gyrosigma; 
the  old  name  Aulacodiscus  for  Tripodiscus;  the  old  name  Arach- 
noidiscus  for  Hemiptychus;  the  old  name  Rhabdonema  for  Teasella. 
It  is  little  short  of  vandalism  to  call  that  universally  known  diatom 
Pleurosigma  angulatum  by  the  hitherto  unknown  compound  here 
applied  to  it,  Qyrosigma  ihuringicum. 

The  large  number  of  citations  to  diatom  literature  in  this  report, 
together  with  the  many  taxonomic  questions  involved,  have  de- 
manded a  most  careful  review  of  the  manuscript.  This  has  been 
undertaken  by  Mr.  P.  L.  Ricker,  of  the  Department  of  Agriculture. 
The  task  has  been  accomplished  with  such  accuracy  and  thorough- 
ness as  to  greatly  increase  the  value  of  these  portions  of  the  report. 
In  expressing  here  my  thanks  to  Mr.  Ricker  for  his  able  cooperation 
I  wish  at  the  same  time  to  state  that  I  hold  myself  alone  responsible 
for  any  errors  in  identification  or  any  untenable  positions  in  tax- 
onomy that  may  here  occur. 

The  long  list  of  stations  at  which  the  material  obtained  has  been 
found  to  be  destitute  of  diatoms  is  here  omitted.  The  appended  list 
of  stations  will  be  found  to  give  the  exact  location  of  each  station  by 
latitude  and  longitude,  the  sea  temperature  at  the  surface  and  at  the 
bottom,  the  depth  in  fathoms,  the  character  of  the  sea  bottom,  and 
the  general  position  along  the  coast.  By  referring  in  this  table  to 
the  stations  mentioned  under  each  species  all  the  available  data 
regarding  any  diatom  or  any  diatomaceous  gathering  can  be  secured 
without  the  text  being  cumbered  with  repetitions.  There  is  also 
added  a  full  bibliography  of  works  used  in  preparing  this  report. 
The  purposes  of  these  investigations  have  been  three: 
First.  That  of  contributing  to  the  systematic  study  of  this  group  of 
plants. 

Second.  That  of  aflFording  a  collection  of  carefully  identified  speci- 
mens of  all  species  here  enumerated,  including  the  types  of  all  new 
species  herein  named,  for  the  use  of  future  investigators.  This  has 
been  placed  at  their  disposal  in  the  United  States  National  Museum. 
Third.  That  of  calling  attention  to  the  value  of  further  investiga- 
tions in  this  field  for  the  purposes  previously  discussed — namely,  for 
throwing  valuable  light  upon  certain  meteorological  and  geological 
problems  connected  with  marine  investigations. 

Albert  Mann. 
U.  S.  National  Museum, 

Washington,  D,  C,  March,  1906, 
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ANNOTATED  GATALOGTJE  OF  GEHEEA  AHD  SPECIES. 

The  following  key  to  the  genera  included  in  this  report  is  offered 
merely  as  an  aid  in  identifying  these  genera.  From  a  phylogenetic 
standpoint  its  value  is  probably  small.  The  arrangement  is  practi- 
cally that  of  F.  Schutt  in  Engler  &  PrantPs  Pflanzenfamihen,*'  the 
changes  being  mainly  the  restoration  of  the  earlier  names  of  some  of 
the  genera  in  the  place  of  those  given  by  Schutt.  Some  slight  rear- 
rangement has  been  found  necessary,  for  reasons  explained  in  the 
text,  as  the  placing  of  Vanheurckia,  Reicheltia,  and  other  genera 
under  Frustulia,  and  the  closer  union  of  Actinocyclus  with  Coscino- 
discus.  Minor  changes  in  the  wording  were  also  required  in  a  few 
places.  This  general  arrangement  of  Schutt  appears  more  workable 
than  that  of  II.  L.  Smith,**  on  which  it  is  partly  based.  They  both 
avoid  the  fatal  difficulty  of  the  classification  of  Pfitzer,*"  worked  out 
on  the  basis  of  chroma tophores,  etc.,  of  the  living  cell.  Although 
Pfitzer^s  arrangement  is  of  great  biological  value,  its  distinctions  are 
so  uncertain  of  appUcation  to  the  diatoms  as  a  class,  the  great  majority 
of  which  are  known  only  in  a  fossil  state,  that  it  can  never  come  iuto 
general  use  from  a  taxonomic  standpoint. 

No  attempt  is  made  here  to  carry  the  classification  down  into  the 
separate  species  of  the  difl'erent  genera.  Despite  the  great  indiistn" 
and  ability  in  making  keys  to  the  species  based  on  verbal  distinctions 
exhibited  in  the  monographs  of  Cleve,  Rattray,  and  other  diatomists, 
the  writer  must  confess  to  his  inability  to  use  these  with  any  feeling  of 
security.  Verbal  descriptions  are  very  valuable,  but  without  accom- 
panying illustrations  they  are  rarely  conclusive.  The  differences 
between  species  being  based  on  the  varied  and  often  immensely  com- 
plicated sculpturing  of  the  valves,  it  is  almost  impossible  to  describe 
these  differences  clearly  and  at  the  same  time  tersely  enough  to  sene 
the  purpose  of  analysis.  A  good  photograph  or  drawing  of  a  diatom 
will  always  be  of  more  value  for  identification  than  any  amount  of 
word  painting.  As  it  is  not  practicable  to  accompany  this  report 
with  figures  of  all  the  species  here  enumeraterl,  copious  references  are 
given  to  works  in  which  satisfactory  illustrations  are  to  be  found. 

SYNOPTICAL    KEY. 

Subfamily  I.  CEKTBICAE.  Valve  centrally  built;  that  is,  arranged  in  relation  to 
a  central  point  or  focus  rather  than  in  relation  to  a  median  line;  outline  circular, 
ovsJ,  or  elliptical,  sometimes  polygonal,  rarely  crescent-shaped  or  spindle-shaped; 
neither  a  raphe,  cryptoraphe,  nor  pseudoraphe  present;  valve-markings  either 
concentric,  radial,  decussating,  or  irregular,  never  pinnate;  processes  (horns, 
spines,  etc.)  common. 

«  Pflanzenfamilien,  A.  Engler  &  K.  Prantl,  Theil  I,  Abteilung  16.  Leipzig,  1^ 
b Conspectus  Diatomaceae,  H.  L.  Smith,  The  Lens  1:  1-19,  72-93,  154-157.  18?i 
cHanst.  Bot.  Abhand.  3:  1871. 
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A.  Valve  circular,  its  surface  flat  or  convex,  sometimes  hemispherical;  zonal 
diameter  generally  shorter  than  valval  (except  in  a  few  species  of  Meloeira 
and  Stephanopyxis);  spines  frequent;  horns,  when  present,  small.    (Dis- 
coid eae.) 
a.  Valves  circular;  not  divided  into  definite  sectors  by  ridges  or  partitions, 
though  sometimes  having  radial  lines  of  interrupted  dashes.    (Coscino- 

DISCEAE.) 

a.  Frustules  usually  united  into  chains;  each  frustule  in  zonal  view 

short-cylindrical,  spherical,  or  nearly  lenticular;  zone  sculptured. 

(Melosirinae.) 

Chains  usually  of  many  frustules;  marking  of  valve  either  unL 

form  and  delicate  or  with  a  hyaline  or  rugose  central  area 

surrounded  by  a  strongly  sculptured  band;  no  true  central 

umbilicus Melosira  (p.  236). 

Chains  usually  short,  of  not  more  than  2  to  4  frustules;  valve 
never  having  a  strongly  sculptured  external  part  or  band;  a 
distinct  central  umbilicus,  granular,  usually  contrasting 
strongly  with  the  rest  of  the  valve  and  separated  from  it  by 
an  evident  wavy  ridge  or  line;  diameter  of  the  umbilicus 
varying  from  one-half  that  of  the  valve  to  very  minute,  in 
extreme  cases  disappearing;  marking  of  the  rest  of  the  valve 
delicate,  radially  arranged,  generally  of  the  watch-case  mill- 
ing pattern;  sometimes  divided  into  obscure  sectors  by  radial 

delicate  lines Podosira  (p.  240). 

Chains  of  many  or  few  frustules  united  to  each  other  by  spines; 
zonal  diameter  of  each  frustule  equaling  or  much  exceeding 
the  valval;  no  central  umbilicus  or  hyaline  area;  valve  hav- 
ing generally  one  or  more  circles  of  strong  marginal  or  sub- 
marginal  spines,  (rarely  near  the  center  or  scattered,)  uniting 

the  frustules  into  a  chain Stephanopyxis  (p.  243). 

6.  Frustules  solitary;  zone  narrow,  hyaline,  or  in  rare  cases  obscurely 
dotted;  valve  circular,  surface  slightly  convex,  rarely  strongly 
convex,  sometimes  approaching  flat  or  barely  concave. 

(COSCINODISCINAE.) 

Valve  uniformly  marked,  with  a  hexagonal  network  or  with 
beading  arranged  in  radial,  concentric,  or  decussating  order; 
no  central  area  sharply  separated  from  the  outer  portion  and 
strikingly  contrasted  with  it  by  difference  in  character  or 
coarseness  of  marking;  marginal  spines  wanting  or  minute. 
Valve  without  pseudonodule  near  or  at  the  margin. 
'  Coscinodiscus  (p.  246). 

Valve  with  a  pseudonodule  near  or  at  the  margin. 

Actinocyclus  (p.  260). 
Valve  with  two  strongly  contrasted  areas  of  different  markings; 
a  large  clearly  separated,  slightly  depressed  central  area 
marked  with  network  or  beading,  and  a  broad  encircling  area 
or  band  marked  with  network  of  different  sized  mesh  from 
that  of  the  central  area;  margin  of  valve  massive;  no  marginal 

spines Craspedodiscus  (p.  264). 

Valve  with  two  strongly  contrasted  areas;  a  central  area  hyaline 
or  lightly  marked  with  radiating  dotted  lines,  and  a  broad  or 
narrow  encircling  area  or  band  strongly  marked  with  radial 
costea  or  lines  of  beading  and  usually  bearing  a  row  of  submar- 
ginal  spines;  a  portion  of  the  central  area  is  concentrically  or 
excentrically  elevated,  so  that  the  valve  profile,  as  seen  in 

zonal  view,  appears  undulate CycloteUa  (p.  265). 
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b.  Valve  circular,  divided  into  complete  or  incomplete  sectors  by  radiating 

ridgee  or  wide  hyaline  limbs;  no  horns  or  prominent  spines.     (Acnuo- 

DISCEAE.) 

a.  Valve  partly  or  fully  divided  into  sectors  by  radiating  ridgee  running 

from  the  margin  toward  or  to  the  center;  marking  strong;  margin 

massively  sculptured;   no  process  at  the  marginal  end  of   the 

dividing  ridges ;  sectors  all  on  one  plane.     (Stictodiscin  ae.  ) 

Valve  surface  flat  or  nearly  so;  radial  ridges  many,  the  main 

ones  reaching  the  generally  rosetted  center;   more  or  lees 

united  to  each  other  by  concentric  cross  lines,  thereby  giving 

a  spider-web   sculptiuing  to   the  valve;   outline   of    valve 

uniformly  circular Hemiptychus  (p.  266). 

Valve  surface  often  elevated  at  the  center,  one  valve  of  the  fra-s- 
tule  more  so  than  the  other;  radial  ridges  generally  few,  rarely 
reaching  the  center,  which  is  without  a  rosette;  no  definite 
concentric  lines  forming  a  spider-web  pattern,  though  a  shad- 
owy reticulation  is  sometimes  present.  Outline  of  valve 
sometimes  polygonal , Stictodiscus  (p.  267). 

b.  Valve  divided  into  sharply  distinct  sectors  by  radial  ridges  uni- 

formly running  from  the  margin  to  the  hyaline  central  area;  small 
but  evident  spines  usually  at  the  mai^inal  ends  of  these  dividing 
ridges;  alternate  sectors  generally  depressed;  that  is,  sectors  in 
two  planes    (Actinoptychinae) Actinoptychiuf  (p.  269). 

c.  Valve  sharply  divided  into  sectors  by  broad  hyaline  bars  or  limbe 

running  from  a  hyaline  center  toward  or  to  the  margin,  their  outer 
ends  marked  with  a  minute  wart  or  spine;  the  hyaline  center 
divided  into  more  or  lees  wedge-shaped  divisions  confluent  with 
the  limbs;  spaces  between  the  radiating  limbs  marked  with  fine 
but  closely  set  beading,  arranged  in  radial  or  decussating  order. 

(  ASTE  ROL  AMPRIN  A  B . ) 

Radiating  limbs  all  of  the  same  width  and  generally  tapering  to 
the  margin;  central  area  either  reticulated  or  divided  by 
straight  lines  into  the  same  number  of  parts  as  the  liuibs. 

Asterolampra  (p.  272). 

One  of  the  radiating  limbs  narrower  than  the  others;  limbs  not 
tapering  to  the  margin;  central  area  never  reticulated;  une- 
qually divided  into  the  same  number  of  parts  as  the  limbs  by 
zigzag  lines Asteromphalus  (p.  273). 

c.  Valve  circular;  surface  imperfectly  divided  into  sectors  by  alternate  undu 

lating  elevations  and  depressions,  which  sre  highest  and  lowest  at  the 
margin  and  decrease  or  disappear  toward  the  center;  each  elevation 
bearing  at  its  highest  point  a  blunt  nipple-like  horn,  pointing  radially 
outward  and  upward.     (Tripodisceae) Tripodiscus  ('p.  277). 

d.  Valve  circular  or  round  elliptical;  surface  marked  with  two  (rarely  more  or 

only  one)  large  opposite  submarginal  ocellae  or  ringed  eyes,  slightly  or 
considerably  elevated  above  the  plane  of  the  valve;  valve  markings  of 
beading,  lines,  or  both,  arranged  symmetrically  with   reference  to  the 

ocellae.     ( Aulisceae) Aidisais  (p.  281). 

B.  Valve  oval  or  circular;  frustule  long-cylindrical,  the  zonal  diameter  much  ex- 
ceeding the  valval;  zone  made  up  of  a  series  of  rings  or  imbricated  bands, 
without  internal  septa;  frustules  united  into  chains  by  their  valves.    (Solen- 

OlDEAE.) 

Valve  in  the  form  of  a  tall,  tapering  cone,  its  apex  excentrically  placed 
and  tipped  with  a  stout,  sometimes  very  long,  hollow  bristle  or  spine. 

Rhizosolenia  (p.  283). 
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C.  Frustule  a  box,  with  zona]  diameter  generally  shorter,  sometimes  slightly 

longer,  than  the  valval  diameter;  valve  generally  oval,  sometimes  poly- 
gonal, circular  or  semicircular;  unipolar,  bipolar,  or  multipolar,  each  pole 
represented  by  an  angle  or  (in  Chaetoceroe")  by  a  horn  or  spine  or  by  both 
angles  and  horns.     (Biddulphioideae.) 

a.  Horns  much  longer  than  the  frustule,  not  tipped  with  a  claw;  frustules 

in  chains;  valve  circular  or  oval.    (Chaetocereae). C^iocero*  (p.  285). 

b.  Horns  generally  shorter  than  the  frustule;  when  longer,  only  slightly  so  and 

then  tipped  with  a  claw.     (Biddulphieae.) 

a.  Valve  tri polar  to  multipolar;  angles  not  bearing  dome-like  protrusions 

or  horns;  not  tipped  with  a  claw.     (TBiooNnNAB.) 
Valve  strong;  marking  distinct;  no  central  erect  spine. 

Trigonium  (p.  289). 
Valve  delicate;  marking  delicate;  a  central  erect  spine. 

Ditylum  (p.  296). 

b.  Valve  generally  bipolar,  sometimes  tripolar  to  multipolar;  each  angle 

bearing  a  dome-like  protnLsion  or  a  horn;  not  tipped  With  a  claw. 
. . .  / Biddulpkia  (p.  298). 

c.  Valve  unipolar,  oval ;  frustule  having  zonal  diameter  longer  than  valval ; 

valve  massively  sculptured,  unsymmetrically  elevated.  (Isthmiinae.) 

Isthmia  (p.  311). 

d.  Valve  bixx)lar,  tripolar,  or  quadri polar,  each  angle  having  a  long  vertical 

horn  tipped  with  a  claw;  or  in  the  bipolar  form  either  as  described  or 

having  the  angles  of  only  one  valve  turned  vertically  upward  into 

short-pointed  ends  without  claws.     (Hemiaulinae.) 

Frustule  in  zonal  view  not  concavo-convex,  but  having  two  similar 

valves;  valve  bipolar,  tripolar,  or  quadri  polar,  each  angle  having 

along  vertical  horn  tipped  with  a  claw HemiauXus  (p.  312). 

Frustule  in  zonal  view  strongly  concavo-convex;  the  apices  of  the 
concave  valve  being^harply  turned  up  into  a  short  point  destitute 
of  a  claw;  center  of  this  concave  valve  raised  into  a  strong  dome, 
lacking  on  the  convex  valve;  in  valval  view  the  dome  is  seen  to 
be  imperceptibly  merged  into  the  rest  of  the  \ti1  ve,  not  separated 
from  it  by  a  strong  rectangular  ridge Ploiaria  (p.  313). 

c.  Horns  rudimentary,  reduced  to  low  domes,  or  wanting;  frustule  in  zonal 

view  having  a  rectilinear  outline;  internal  septa  massive,  with  enlarged 
ends.     (Anauleae.) 
Internal  septa  straight,  except  at  the  tip,  which  is  sharply  bent  toward 
the  center  of  the  frustule  and  enlarged  into  a  bulbous  end,  so  that  each 

septum  resembles  a  music  note Terpsinoe  (p.  314). 

Internal  septa  not  straight,  beginning  as  transverse  septa  on  the  valves 
near  their  extremities,  proceeding  vertically  downward  parallel  to  the 
zonal  axis,  then  twice  bent  and  extending  parallel  to  the  longitudinal 
axis  to  near  the  center  of  the  frustule,  similar  to  the  internal  septa  in 
Grammatophora,  the  ends  straight  and  moderately  enlarged. 

Porpeia  (p.  315). 

d.  Horns  wanting;  A-alve  without  internal  septa,  semicircular,  ]>roader  than 

long;  frustule  in  zonal  view  cuneate.    (Hemidisceae)  .  Hemidistms  (p.  316). 

D.  Valve  narrow  or  broad  spindle-shaped;  ends  elevated  or  knobbed;  marking  gen- 

erally radial ;  center  of  valve  usually  beari ng  a  massive  process,  shaped  like  the 
Greek  epsilon  and  interlocking  with  the  process  of  the  next  valve,  thereby 
uniting  the  frustules  into  chains.     (Rutilarioideae) Rutilaria  (p.  317). 
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Valve  not  centrally  built;  that  is,  not  arranged  in 
or  focus,  but  rather  to  a  median  line;  outline  gener- 
-shaped,  sometimes  oval,  cimeate,  crescent-shaped, 
nerally  pinnate  or  transverse  (imperfectly  radiate  in 
discus);  true  raphe,  or  hyaline  median  line  (peeud- 
ired  by  lateral  wings  or  keel  (cryptoraphe)  always 
,  spines,  etc.)  uncommon, 
le  median  line  (pseudoraphe)  present,  rarely  obscure. 

form  a  ribbon  or  zigzag  chain;  outline  in  zonal  view 
?nerally  composed  of  separate  bands;  valve  long-oval 

BELLARIEAE.) 

[lal  view  unbent;   valves  not  concave  and   convex. 

ersely  partitioned  by  internal  vertical  septa:  that  is, 

ular  to  zone  in  zonal  view Denticula  (p.  318  k 

msvereely  partitioned  (may  be  transversely  undulate, 
Grammatophora);  internal  septa  parallel  to  zone  in 

septa  massive,  generally  undulate,  approaching  from 
end  of  the  fnistule  toward  but  not  to  the  center,  le^aving 
leptate  central  space  which  appears  in  valval  view  as  a 
1  oval  in  each  valve;  zone  hyaline  or  longitudinally 
Grammatophora  (p.  319) 

snpta  delicate,  discontinuous,  not  undulate,  inter- 
1  at  three  or  more  places,  the  nonseptate  spaces  appear- 
valval  view  as  so  many  ovals  along  the  valve;  zone  or 

bands  transversely  marked Tessella  (p.  321). 

lal  view  bent;  one  vsJve  concave,  the  other  convex. 

ersely  riV)bed,  the  ribs  on  one  side  of  the  median  line 
with  those  on  the  other  side,  the  median  line  therefore 
emal  septa  on  each  side  of  the  valve  pierced  with  oval 
^t  in  a  straight  row  parallel  to  and  near  margins  of  the 

Entopyla  (p.  3231. 

ersely  ribbed,  the  ribs  on  one  side  of  the  median  line 
1  with  those  on  the  other  side,  the  median  line  therefore 
itemal  sc^pta  on  each  side  of  the  valve  pierced  with 
ngs  set  in  a  zigzag  row  parallel  to  but  distant  from  the 

the  valve Gephyria  (p.  324). 

Linite<i  into  a  fan  or  forming  a  spiral  band ;  not  forming  a 
hain;  outline  in  zonal  view  rod-shaped  or  wedge- 
-shaped.    (Meridioneae.) 

>f  separate  bands;  internal  septa  pierced  by  a  row  of 
ings  which  in  valval  view  give  a  stepladder  appearance 

pod  valve Climacosphenia  (p.  325). 

form  a  ribbon  or  zigzag  chain;  zone  not  compoeed  of 

'ragilarieae.) 

verse  septa.     ( Diatominae)  . . . Plagiogramma  (p.  325). 

ransverse  septa.     (Fragilariinae). 

Dimeregramma  (p.  327). 
vo  with  tnie  raphe,  the  other  with  distinct  or  obocure 
jeudoraphe).  (Achnanthoideae.) 
w  bent,  one  valve  concave,  the  other  convex;  outline 
)r  boat -shaped.  (AcnKAiiTUi&A^).Achn(mthe8  (p.  327). 
?w  straight ;  outline  of  valve  broad-oval  or  nearly  round. 
Cocameis  (p.  328). 
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C.  True  raphe  generally  evident;  valve  generally  not  keele<l;  if  keeled,  the  raphe 
coincident  with  keel  (Nitzschia).     (Naviculoideae.) 

a.  Valve  with  evident  raphe;  keel  generally  abstmt,  or  when  present,  without 
beading;  markings  generally  pinnate.     (Navicileae.) 
a.  Frustule  not  wedge-ehaped  in  either  zonal  or  valval  view;  valve  straight 
or  sigmoid;  never  crescent-shaped.     (NAVicruNAE.) 

Frustule  without  internal  compartment*  along  the  margins  of  the 
valves. 

Valve  without  keel.     (Xavichlidae.) 

Raphe  straight  or  barely  undulate,  it«  tips  turned  toward 

the  same  side  of  the  valv«»;  outline  of  valvo  l>oat-shape<l. 

(Naviculae.) 

Halves  of  the  raphe  not  surroundtnl  by  an  elevated 

parallel  ridge;  lK>th  ends  of  t»ach  half  terminating  in 

a  rounded  or  elongated  bead;  central  and  terminal 

nodules  of  valve  n)und  or  broadened  transversely. 

Naviculaip.  33:^). 
Halves  of  raphe  surrounded  by  an  elevated  parallel 
ridge,  the  ends  not  terminating  in  beads,  or  rarely  the 
outer  end  of  each  half  terminating  in  a  round  bead; 
central  nodule  greatly  narn)wed  laterally  and  pro- 
longed longitudinally,  thereby  separating  the  two 
halves  of  the  raphe  by  a  ridgtnl  8pa«*e  of  from  one- 
sixth  to  fully  two-thirds  the  length  of  the  valve. 

Frnshilia  (p.  359). 
Raphe  stnmgly  curved  into  an  S,  rarely  into  a  C;  sides  of 
valve  usually  corresponding  t4)  the  same  curve;  marking 
uniform  over  entire  valve,  of  fine,  cl(wely  set  lines, 
arranged  either  in  two  series,  one  transversa*  and  one  lon- 
gitudinal, or  in  three  series,  one  transverse  and  the  other 
two  at  angles  of  60°  to  each  other;  tips  of  the  raphe 
turned  to  opposite  sidt^s  of  the  valve.     (Gyrosiomae.) 

Gyrosigvia  (p.  3(i2). 
Valve  with  keel.     (Amphiproridae.) 

Raphe  straight,  not  median Plagiotropis  (p.  367). 

Raphe  sigmoid,  median Amphiprora  (p.  368). 

Frustule  with  internal  compartments  along  the  margin  of  the  valve. 
Characters,  except  the  lateral  compartments,  the  same  as  in 

Navicidae.     (Mastooloiae) Mastogloia  (p.  368). 

6.  Frustule  wedge-shaped  in  both  the  zonal    and  valval  view;    valve 

straight.     (Gomphoneminae) (romphoruma  (p.  370). 

c.  Frustule  wedge-shaped  as  to  its  transverse  axis,   that  is,  the  two 
valves  approaching  nearer  on  one  side  than  on  the  other;  valve 
more  or  less  crescent-shaped.     ((\)cconeminae.) 
Valve  without  transverse  ribs;  raphe  evident. 

Valve  not  stnmgly  asymmetrical;  the  raphe  nearer  the  median 
line  than  the  concave  side  of  the  valve;  zone  narrow,  hya- 
line   Cocconema  (p.  371). 

Valve  strongly  asymmetrical,  the  raphe  much  nearer  the  con- 
cave side  of  the  valve  than  the  median  line;  zone  wide,  com- 
posed of  several  bands,  beadtnl Amphora  (p.  373). 

Valve  with  transverse  ribs;  raphe  obscurt^  or  representtnl  by  a  form 
of  pseudoraphe  consisting  of  a  continuous  lK)w-shaped  ridge. 

Cystopleura  (p.  377). 
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b.  Valve  apparently  without  raphe,  this  being  obsciured   by  the  beaded, 
marginal  keel;  markings  always  transverse.     (Nitzschieae). 

Nitzschia  (p.  3781. 
D.  Raphe  hidden  in  lateral  winged  keel.     (Surirelloideae.) 

a.  Valve  surface  undulated  in  a  series  of  transverse  depressions  and  eleva- 

tions  Sphinctocystis  (p.  382). 

b.  Valve  surface  not  undulated  in  a  series  of  transverse  depressions  and  eleva- 

tions. 
a.  Valve  outline  elliptical,  ovoid  or  rarely  long-lanceolate;  marked  with 
transverse  ribs  not  quite  extending  to  the  center,  thus  leaving  a 
hyaline  median  line;  valve   surface   nearly   flat,   rarely   spirally 

twisted ;  keel  winged Surirella  (p.  383K 

h.  Valve  outline  nearly  circular;  ribs  or  other  markings  radial:  \'alve 
surface  saddle-shaped,  rarely  almost  fiat;  keel  not  winged. 

Canipylodisni^  (p.  386), 
XELOSIBA  C.  Ag. 

MeUmra  C.  Ag.  Syst.  Alg.  8-9.  1824.     KOtz.  Bacill.  48,  52.  1844;  Sp.  Alg.  30.  1849; 

Linnaea  8:  70. 1833.     Ralfs,  Ann.  Mag.  Nat.  Hist.  12:  346.  pi.  9. 1843.     Thwaites, 

Ann.  Mag.  Nat.  Hist.  II.  1:  167.  1848,  in  part.    W.  Smith,  Synop.  Brit.  Diat.  8: 

54.  1856.     Pritch.  Hist.  Infus.  ed.  4.  815.  pi.  .5./.  6i-65,  71.  1861.     Rabh.  Fl.  Eur. 

Alg.  1:  7,  37./.  8.  1864.     Griff.  &  Henf.  Micr.  Diet.  ed.  4.  494.  pi.  17.  f.  5-6,  15. 

1883.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  92.  pi.  tl.f.  1-2. 1886.     Van  Heur.  Synop. 

197.  pi.  85-91.  1881;  Treat.  Diat.  438./.  165-168,  pi.  18.  f.  608-61S,  pi.   19.  f. 

614-^24.  1896.     Brun,  Diat.  Alp.  134.  pi.  l.f.  1-5,  9.  1880. 
^ailUmella  Bory,  Diet.  Hist.  Nat.  7:  101.  1825,  not  Bory.  1823. 
Oallionella  Ehrenb.  Infus.  166.  1838.     De  Toni,  Syll.  Alg.  2:  1331.  1894. 
Lygigonium  Link;  Nees,  Hor.  Phys.  Berol.  4.  1820?    O'Meara,  Proc.  Roy.  Irish 

Acad.  II.  2:  248.  pi.  26.  f.  4.  1875.     De  Toni,  Syll.  Alg.  2:  1328.  1894. 
OHhoseira  Thwaites,  Ann.  Mag.  Nat.  Hist.  II.  1:  167.  1848,  in  part.     W.  Smith, 

Synop.  Brit.  Diat.  2:  59.  1856. 
Aulacoseira  Thwaites,  Ann.  Mag.  Nat.  Hist.  II.  1:  167.  1848,  in  part. 
Paralia  Heib.  Krit.  Overs.  Danske  Diat.  33.  1863,  in  part.     De  Toni,  Syll.  Alg.  2: 

1349.  1894.     Grun.  Denkachr.  Akad.  Wien  48^:  93.  1884.     Gleve,  Bih.  Sv.  Vet. 

Akad.  Handl.  1":  7.  1873. 

Two  generic  names  antedate  Agardh^s  Melosira.  The  first  is  Lysigonium  Link. 
It  seems  that  his  type  species  was  one  of  the  then  indefinitely  fixed  algae  called 
Conferva  moniliformis,  but  was  probably  not  a  diatom.  At  least  Ehrenberg  so  ctm- 
tends.o  Link  himself,  according  to  Ehrenberg,  abandoned  the  name  in  1824.  If 
it  can  be  unmistakably  proved  to  have  been  applied  to  a  diatom  of  this  character. 
Link's  name  must  replace  that  of  Agardh.  The  st^cond  name  is  Gallionella  (Gailliv 
nella),  given  by  Bory  St.  Vincent  in  1823,  but  without  definite  outline  or  the 
enimieration  of  any  species.  Two  years  later,  1825,  in  the  same  work  Bory  does 
describe  two  species,  G.  nummuloides  and  G.  moniliformis.  But  in  the  preceding  year, 
1824,  Agardh  gave  the  generic  name  Melosira  to  these  diatoms  and  described  five 
species.  This  name  is  therefore  valid,  unless,  as  above  stated,  Link's  L^'sigonium 
can  be  clearly  identified  with  this  genus.  The  genus  has  been  variously  divided  by 
different  authors.  The  mc^t  important  attempt  at  division,  a  thing  desirable  in 
itself  on  account  of  the  large  number  of  species  in  the  genus,  was  carried  out  by  W. 
Smith, *>  based  on  the  analysis  of  Thwaites.  c    Smith  accepts  the  division  of  this 

a  Ehrenb.  Infus.  166.  1838. 

«>W.  Smith,  Synop.  Brit.  Diat.  2:  54.  1856. 

c  Ann.  Mag.  Nat.  Hist.  II.  1:  167.  1848. 
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genus  into  two,  viz:  Meloeira  (Ag.)  Thwaites  and  Orthoeira  Thwaites,  rejecting, 
however,  Thwaites's  third  genus  Aulacoseira.  Smith  defines  the  two  88  follows : 
Melosira,  ''Filaments  cylindrical,  of  numerous  frustulea,  attached  or  free;  frustules 
spherical  or  subcylindrical,  more  or  lees  convex  at  the  junction  surfaces;"  Orthoeira, 
** Filaments  cylindrical,  of  numerous  frustules,  continuous,  attached  or  free;  frustules 
and  valves  cylindrical;  junction  surfaces  plain,  line  of  junction  usually  spinous  or 
denticulated."  Schmidt,  in  his  Atlas,  and  a  few  other  authors  have  adopted  this 
division,  but  as  a  general  rule  the  distinctions  are  felt  to  be  too  unimportant  and 
inconstant  to  warrant  the  change.  Many  authors,  as  Van  Heurck,  while  rejecting 
Smith's  division,  have  made  use  of  these  minor  differences  within  the  genus  for 
subgeneric  classification.  The.untenable  proposal  of  H.  L.  Smith  to  unite  this  genus 
with  Podoeira  and  Hyalodiscus  will  be  discussed  under  the  name  Podosira  in  this 
report. 
Melosira  P  coronaxla  Mann,  sp.  nov.  Plate  LI,  figures  1,2. 

Valves  consisting  of  two  portions:  First,  a  broad  border  curving  downward,  its 
outer  half  closely  punctate  with  shining  granules  and  its  inner  half  marked  with 
fine  radiating  lines  closely  set,  the  line  of  division  between  the  punctate  and  striate 
halves  being  a  wavy  one;  second,  a  central  area  raised  above  the  Iwrder  by  a 
cylindrical  hoop,  seen  in  the  zonal  view,  this  central  area  being  flat  and  perfectly 
hyaline.  In  the  zonal  view  of  the  valve  is  seen,  rising  above  the  curved  border,  the 
before-mentioned  hoop  or  band,  the  lower  two-thirds  of  which  is  cylindrical  and 
terminates  in  a  row  of  small  but  stout  tubular  processes  equidistant  and  having  blunt 
ends,  extending  obliquely  outward  and  upward,  their  bases  surrounded  by  a  fringe 
of  irregular  spines.  Between  each  pair  of  these  processes  are  one  to  three  smaller 
ones.  The  upper  one-third  of  the  hoop  or  band,  that  is,  between  the  ring  of  processes 
and  the  flat  hyaline  top,  is  a  flaring  ornamented  rim.  The  cylindrical  lower  two- 
thirds  of  the  hoop  or  band  is  covered  with  minute  beading,  arranged  in  regular 
3-line  order;  the  upper  flaring  one- third  of  the  hoop  or  band  is  covered  with  fine 
vertical  lines  forming  a  leaf-like  sculpture  by  each  of  four  or  five  bending  together  at 
the  top. 

Diameter  of  valve,  0.83  mm.;  height  of  valve  (zonal  view),  0.25  mm. 

This  diatom  is  certainly  generically  the  same  as  Porodiscus  {Pyrgodiscus  ?)  calcy- 
flos  Temp.  &  Brun,o  which  is  the  same  as  Porodiscus  intemiptus  Gr.  &  St.b  this  in 
turn  being  the  same  as  Porodiscus  hirsuttis  Gr.  &  St.,<^  Grove  and  Sturt's  specimens 
being  the  inner  area  of  Tempore  &  Brun's.  It  is  even  closer  to  what  Schmidt 
calls  P.  calcyflos  Temp.  &  Br.''  which  is  misnamed,  as  his  figures  10,  11  of  the  same 
plate,  called  P.  hirsutus  Gr.  &  St.  are  Tempore  &  Brun's  type.  If,  therefore,  my 
specimens  are  to  follow  the  generic  assignment  of  these  very  similar  forms,  they  would 
bear  the  name  Porodiscus  coronarius  Mann.  But  I  am  convinced  that  this  generic 
name  is  utterly  inapplicable  to  all  these  forms.  They  have  nothing  in  common  with 
Greville's  genus  except  the  central  pore-like  area.«  As  even  this  disappears  in  the 
figures  of  P.  calcyflos ff  and  in  my  own  specimens,  this  character,  totally  inadequate 
in  itself,  is  eliminated  and  there  does  not  remain  any  semblance  to  the  Porodiscus 
type.  Neither  can  they  be  included  in  Pyi^godiscus  Kitt.^  Tempore  &  Brun  suggest 
this  idea  by  bracketing  Pyrgodiscus  with  their  name.  But  Kitton'a  genus,  with  it8 
central  tower-like  elevation  (whence  the  name)  bearing  four  enormous  spines  with 


a  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30':  50.  pi.  -#./.  //,  11a.  1889. 

6  Joum.  Quek.  Micr.  Club,  II.  3:  67.  pi  .5.  /*.  S.  1887. 

cQp.  cit.  143.  pi.  14.  f.  54. 

'^  Schmidt,  Atlas  pi.  168./.  S,  9.  1890. 

«Cf.  Porodiscus  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  11:  63.  pL  4.f.  7.5.  1863. 

/Schmidt,  Atlas  pi.  158./.  9.  1890. 

f' Joum.  Quek.  Micr.  Club  II.  2:  173.  pL  13,  f.  tS  a-c.  1885. 
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B  lower  and  alternating,  and  a  ring  of  smaller  but  stout  spines  aniund 
as  a  massive  and  unique  aspect  to  which  there  is  no  analogy-  in  ihf 
»r  consideration.  A  very  much  closer  affinity  is  found  in  Meloeira. 
of  this  genus  have  a  level  central  area  elevated  above  the  rim  >>y  a 
>nical  hoop  or  band.  In  fact  this  might  almost  be  said  to  be  chan^- 
'nus.  For  example,  see  M,  saturnalia  Brun,a  where  even  the  flaring 
5  band  or  hoop,  described  alx)ve,  is  perfectly  paralleled;  also  M,  Jcmx 
B  the  ring  of  zonal  processt^s  is  also  paralleled .  If  we  also  remember, 
do  with  small  diatoms,  P.  calofflos  being  0.06  to  0.075  mm.  and  M. 
im.  in  diameter,  we  shall  see  we  are  well  within  the  average  size  of 

11  perhaps  be  eventually  preferable  to  construct  a  new  genus  for  thei<e 
)ecially  if  other  speci(»8  are  found  which  retain  the  essential  charac- 

already  known;  and  this  would  have  the  advantage  of  simplifying 
implex  group  of  forms  now  included  in  Melosira.  Careful  attention 
)n  and  the  figurt^  of  M.  coronaria,  especially  to  the  zonal  view,  will 
h»arly  distinct  from  the  Oamaru  or  Japan  specimens. 

S.  National  Museum,  No.  590116,  from  station  2807,  Galapagos  Islands. 

12  fathoms,  bottom  of  Globigerina  ooze  and  coral  mud. 
Brii  (Grun.)  Mann. 

erii  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  l?^:  119.  1880. 
Synop.  pi.  84./.  2^-24.  1881.  De  Toni,  Syll.  Alg.  2:  1362.  1894. 
i  for  including  this  form,  nor  the  others  so  named  in  th<»  alK)ve  plate  of 
the  genus  Podosira.  If  that  genus  is  to  be  defined  as  it  generally  is 
f  which  see  under  Podosira  in  this  report),  and  if  Melosira  and  Pododra 
;  valid  marks  of  distinction,  such  forms  as  the  above  can  not  be  sep- 
osira.  In  order  to  avoid  repetition  in  this  report,  the  position  of  the 
latter  must  be  considered  in  connection  with  his  remarks  under  the 

t)W  and  De  Toni  observ^e  in  the  alK)ve  citations,  there  is  some  reeem- 
this  species  and  the  more  robust  and  (X)ar8ely  marked  P.  hormoides 
a  species,  liy  the  way,  that  Montague  rightly  renamed  Melosira  hot- 

on  3607,  Bering  Sea. 

Aa  Mann,  sp.  no  v.  Plate  L,  figurb  3. 

)r(ler  and  central  area;  the  latter  about  four-fifths  the  diameter  of  the 
\  center  a  low,  rugoge,  broad  knob  or  boll,  the  rest  of  the  ar(»a  being 
ith  irregular  flecks.  The  Injrder,  one-fifth  the  radiiLs  in  width,  begins 
)W  of  small,  granular,  wedge-shaped  markings,  from  the  points  of  which 
vy  lines  to  th(i  margin.  A  circle  separates  this  granulated  part  of  the 
outer  portion.  The  latter,  three-fourths  the  width  of  the  entire  border, 
rk(»d  with  transverse  lines  proceeding  fn)m  the  points  of  the  granular 
c  stated,  and  with  finer  lines  interspersed  between  them.  The  lines 
omcwe. 

live,  0.078  mm. 

figure  of  Schmidt's''  has  some  resemblance  tx)  this  species,  though  it 
o  lack  the  peculiar  circle  of  small  beaded  triangles  within  the  striattni 
[It  tliere  says,  **Nach  Grove  vielleicht  eine  innere  Schale  von  Stepha- 
rht  7Ai  eineni  andem  Genus  zu  Ziehen."     Neither  of  these  suggestions 


«  Schmidt,  Atlas  pi.  ISO.f.  J.;-^7.  1892. 

bOp.  cit.  pi.  ISO.f.  J,'L 

^Kiitz.  Bacill.  52.  pi.  29.  f.  84.  1844. 

rfMont.  in  d'Orbig.  Voy.  Amer.  Merid.  7:  2.  1839. 

'Schmidt,  Atlas  pi.  202.  f.  n.   18%. 


Digitized  by  LjOOQIC 


MANN — DIATOMS   OF   THE   ALBATROSS   VOYAGES.  239 

seems  to  me  good.  This  figure  of  Schmidt's  is  practically  identical  with  an  earlier 
oneo  there  marked  ''fraglich."  There  is  also  some  resemblance,  especially  in  the 
striation  of  the  border,  to  Melosira  imperfecta  Herib.b  The  above  name  refers  to  the 
resemblance  of  this  species  to  some  of  the  disciform  Medusae. 

Type  in  the  U.  S.  National  Museum,  No.  590117,  from  station  3346,  off  Washington, 
iSeptember  22,  1890;  786  fathoms,  bottom  of  green  mud. 

Meloflira  (sulcata  var.?)  scopos  Mann,  sp.  nov.  Plate  L,  fioihe  4. 

Valve  circular,  convex;  the  center  marked  with  a  beaded  circle  (me-fifth  the  valve's 
diameter,  the  beads  set  wide  apart  in  regular  quadrate  order;  surrounding  this  a  rugose 
ring  extending  to  one-fifth  the  radius  fn)m  the  tx»rder  and  separated  fn)m  this  by  a 
narrow  hyaline  band;  border  narrow,  massive,  ornamented  with  a  double  row  of  alter- 
nating beads;  diameter  of  valve,  0.07  mm. 

The  form  most  nearly  resembling  this  species  is  an  unnamed  figure  of  Schmidt's,** 
which,  with  the  above,  might  be  classed  as  very  wide  vmetiea  of  Melosira  sulcata 
(Ehrenb.)  Ktitz.  But  such  an  identification  would  be  altogether  unsatisfactory.  My 
species  also  shows  a  slight  liken(«s  to  Cyclotella  umhilicata  (Ehrenb.)  Ralfs,  as  figured 
{IHscopha  umhilicata  Ehrenb.)  by  Ehrenberg;^  but,  as  Ralfs  says, '^  though  repre- 
sented in  Ehrenl>erg'8  figure  with  a  punctate  center  that  diatom  has  a  smooth  central 
umbo,  and  it  is  so  described  by  Ehrenberg.  /  Ehrenberg's  species  is  probably  identical 
with  Melosira  westii  W.  Smith,  ff 

Type  in  the  U.  S.  National  Museum,  No.  590118,  from  station  3712H,  Okhotsk  Sea, 
September  4, 1896;  1,744  fathoms,  bottom  of  green  sand  and  fine  mud. 

MeloBira  sol  (Ehrenb.)  Ktitz.  Sp.  Alg.  31. 1849.  Pritch.  Hist.  Infus.  tnl.  4.  819.  1861. 
Van  Ileur.  Synop.  pi.  91.  f.  7-9.  1881.  Schmidt,  Atlas  pi.  179.  f.  Jl.  1892.  De 
Toni,  Syll.  Alg.  2:  1341.  1894.  Wolle,  Diat.  N.  A.  pi.  58.  f.  1-*.  1890.  Truan  & 
Witt,  Diat.  Hayti,  17.  pi.  4.  /  IS.  1888.  Oastr.  Rep.  Voy.  ('hall.  Bot.  2:  93.  pi 
10.  f.  S,  pi.  17.  f.  S,  pi.  n.J.  7.  1886. 

Gallionella  sol  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  202.  1845;  Mikrf)g.  pi.  35A. 
XXII.f.  12.  1854. 

Gallionella  oculv^  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  202.  1845. 

Melosira  oculus  KiUz.  Sp.  Alg.  31.  1849.     Pritch.  Hist.  Infus.  ed.  4.  819.  1861. 

Cyclotella  radiata  Bright.  Quart.  Journ.  Micr.  Sci.  8:  96.  pi.  6./.  11.  1860. 

Melosira  radiata  Grun.  in  Fenzl,  Reise  No  vara  Bot.  1:  27.  1870. 

Melostra  {sol  var.?)  polaris  Grun.  Denkschr.  Akad.  Wien  48'*:  95.  pi.  B.J.  .iS.  1884. 

Found  at  station  2844,  off  Alaska. 

Melosira  sulcata  (Ehrenb.)  Ktitz.  Bacill.  55.  pi.  2.  f.  7. 1844.  Rabh.  Fl.  Eur.  Alg.  1: 
42.  1864.  Schmidt,  Atlas  pi.  177.  f.  2J-39. 1892.  Wolle,  Diat.  N.  A.  pi.  68.  f.  hi- 
14.  Truan  &  Witt,  Diat.  Hayti,  17.  pi.  4-f.  19.  20.  1888.  Van  Heur.  Synop.  pi. 
91.  f.  16-18.  22-24.  1881.  Pritch,  Hist.  Infus.  ed.  4.  819.  pi.  9.f.  131,  pi.  11.  f.  26. 
Jan.  Abh.  Schles.  Ges.  Vaterl.  Cult.  18622:  10.  pi.  lA.  f.  22.  1862.  H.  L.  Smith, 
Sp.  Diat.  Typ.  no.  233.  1874. 
Gallionella  sulcata  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1837:  61.  1838;  Infus.  170.  pi.  21. 
f.  5.  1838;  Phys.  Abh.  Akad.  Wiss.  Berl.  1839:  171.  pi  3.  f.  5a  e.  1841;  1841: 
437.  pi.  1.  I.  /.  17.  1843;  Mikrog.  pi.  18.  f.  la-c,  pi.  20.  II.  f.  27,  pi.  25. A.  XVII. 
f.  11-12.  1854. 


«  Schmidt,  Atlas,  pi.  176.  f.  23.  1892. 

bllerib.  Diat.  Auverg.  32  pi.  10.  f.  31.  1893. 

c  Schmidt,  Atlas  pi.  176.  f.  21.  1892. 

rf  Ehrenb.  Mikrog.  /;/.  35B.f.  9.  1854. 

«  Pritch.  Hist.  Infus.  ed.  4.  811.  1861. 

/Ber.  Akad.  Wiss.  Berl.  1864:  239.  1855. 

9\\.  Smith,  Synop.  Brit.  Diat.  2:  59.  pi.  52.  J.  33.  1856. 
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Orthodra  marina  W.  Smith,  Synop.  Brit.  Diat.  2:  59.  pi.  5S.  f.  SS8.  1856.     Lewif, 

Proc.  Acad.  Pbila.  1861:  71.  1862. 
Melosira  marina  Jan.   Abh.  Schles.  Ges.  Vaterl.-Cult.  1862^:  11.  pi.  1.  A.  f.  ,i-4- 

1862. 
Paralia  marina  Heib.  Krit.  Overs.  Danske  Diat.  33.  1863. 
Paralia  sulcata  Clove,  Bib.  Sv.  Vet.  Akad.  Handl.  l^^.  7  jgys      DeToni,  Syll.  Alg. 

2:  1349.  1894.     Scbmidt,  Atlas  pi.  175./.  6-14,pl.  176./.  11-^0^22,  24-26,  '2S-29. 

S2-S7,  44-46.  1892.     Pant.  Beitr.  Bacill.  Ung.  2:  80.  pi.  IS.  /.  295,  297.   1886. 

Grun.  Denkschr.  Akad.  Wien  48*:  93.  pi.  5./.  M  (?),  35-S6.  1884. 
Orthodra  sulcata  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  252.  1875. 
Found  at  t^tations  2823,  3694H,  Gulf  of  California  and  Okhotsk  Sea. 
Meloaira  imdulata  (Ehrenb.)  Ktttz.  Bacill.  54.  pi.  2./.  9.  1844.    Van  Heur.  S>Tiop.  pi. 

90./.  5  6,  8-9.  1881.     Pritcb.  Hist.  Infus.  ed.  4.  819.  1861.     De  Toni,  Syll.  Alg. 

2:  1339.  1894.     Scbmidt,  Atlas  pi.  180./.  1-21.  1892.     Wollc,  Diat.  N.  X.  pi.  J 12. 

/.  4-5.  1890.     Pant.  Beitr.  Bacill.  Ung.  3:  pi.  S./.  44,  pi.  9./.  146,  149.   1893. 
Gallionclla  undulata  Ehrenb.  Ber.  Akad.  Wise.  Berl.  1840:  17.  184i;  Mikrog.  pi.  /.'. 

/.  .9a  (pi.  15A./.  8a~d?).  1854. 
Mehsira  punctigera  Ralfs;  Pritcb.  Hist.  Infus.  ed.  4.  819.  1861. 
Gallionella  punctigera  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1842:  339.  1843;  Mikrog. 

pi.  12./.  9b-i,  pi.  15B./.  5.  1854. 
Melosira  {undulata  var.?)  nonnanii  Amott:  Van  Heur.  Synop.  pi.  90,/.  7.  1881. 
McUmra  goirenii  Schmidt,  .\tlas  pi.  176.  /,  4-6  (name  in  pi.  177,  footnote:  seeal.**! 

;;/.  18(L/.  21,  remark).    1892. 
As  De  Toni  indicates,  it  is  questionabb*  about  including  here  Gallionella  punctata 
Ehrenb." 
Found  at  sUitions  2(i80H  and  2S(J(),  off  central  California  and  British  Columbia. 

PODOSIBA  Ehrenb. 

Podonra  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1840:  161.   1841:  Phys.  Abh.  Akad.  Wise. 

Berl.  1839:  158.  1841.     Rabh.  Fl.  Eur.  Alg.  1:  7,  37.  /.  9.  1864.     Pritcb.  His^i. 

InfiLs.  ed.  4.  817.  1861.     De  Toni,  Syll.  Alg.  2:  1360.  1894.     Van.  Heur.  Treat. 

Diat.  447. 1896.    Ktttz.  Bacill.  52.  1844.  Cleve  &  Grun.  Sv.  Vet.  Akad.  Hand!.  IT*: 

115.    1880.     Petit,    Fonds  de    la  Mer  3:    172.  1877  (sub  Hyalodiscus).     Castr. 

Rep.  Voy.  Chall.  Bot.  2:  109.  1886.     W.  Smith,  Synop.  Brit.  Diat.  2:  52.   1856. 
Cyclofella  Ktitz.  Bacill.  50.  pi.  1./  IT,  III.  1844,  in  part. 
Hyalodiscus  Ehrenb.   Ber.  Akad.  Wiss.  Beri.  1846:  78.  1846.     Van  Heur.  Synop. 

213.  1881;  Treat.  Diat.  448./.  n.i.  1896.     Pritch.  Hist.  Infus.  ed.  4.  814.   1861. 

Petit,  Fonds  de  la. Mer  3:  172.   1877.     Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl. 

172;  116.  1880.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  139.  1886.     De  Toni,  Syll.  Alg. 

2:  1365.   1894. 
Craspedodiscus  Ehrenl^.  Mikn)g.  pi.  85 A,  XX HI.  /.  6;  pi.  S5B./  11.  1854,  in  part. 
Melosira  C.  Ag.  in    part;  H.  L.  Smith,  The  Lens  1:  87.  1872.     Lagers.   Bih.  Sv. 

Vet.  Akad.  Handl.  3'«:  9.  pi.  1./.  1.  1876. 
Pyxidicula  Ehrenb.  in  part;  O'Meara,  Joum.  Linn.  Soc.  Bot.  16:  58.  pi.  1.  /.  9. 

1876. 
Actinocyclus  Ehrenb.  in  part;  Grun.;  Van  Heur.  Synop.  pi.  118./.  5.  1881. 
Hyalodiscus  and  Podosira  have  l)ecome  indistinguiskable,  and  in  uniting  them  it  is 
preferable  to  retain  the  older  name,  })oth  from  its  clear  right  of  priority  and  the  mis- 
leading meaning  of  Hyalodiscus,  none  of  the  species  being  hyaline.  Many  authors 
have  recognized  the  unity  of  these  fonns.  Castracane  unites  them,  but  under  the 
later  name,  Hyalodiscus.     H.  Ti.  Smith  went  so  far  as  to  unite  both  under  Mel<«ira 


oPhys.  Abh.  Akad.  Wiss.  Beri.  1870:  56.  1871. 
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C.  Ag.  I  agree  with  Castracane  that  this  union  is  to  be  rejected.  For,  as  he  points 
out,«  the  present  genus  is  never  met  with  growing  as  Melosira  invariably  does — in  long, 
solid,  thread-like  filaments.  And  although  a  few  species  of  Melosira  present  a  rough- 
ened center  of  the  valve  slightly  resembling  the  "umbilicus^'  of  Podosira,  it  is  not 
characteristic  of  the  genus,  and  where  it  does  occur  the  blotch  is  insignificant,  never 
shows  a  sutural  line  of  separation  from  the  rest  of  the  valve — in  short,  is  an  altogether 
different  thing.  So  that  although  individual  valves  of  Melosira  and  Podosira  may  be 
found  somewhat  to  resemble  each  other,  the  typical  forms  and  the  modes  of  growth 
are  so  widely  differt^nt  that  their  union  would  create  much  confusion  and  add  unneces- 
sarily to  the  already  unwieldy  bulk  of  Melosira.  I  think  the  only  author  following 
this  plan  of  Smith's  is  Lagerstedt. 

Kiitzing  wished  to  merge  Podosira  in  Cyclotella;  but  its  generally  larger  size,  more 
delicate  structure,  convex  valves,  and,  above  all,  ita  prominent  central  umbilicus, 
make  such  a  classification  impossible. 

Ralfs  b  distinguishes  between  Podosira  and  Hyalodiscus  by  stating  that  in  the  latter 
the  valves  are  flat.  This  distinction  is  not  true,  and  would  not  be  important  if  it  were. 
None  of  the  species  or  varieties  of  Hyalodiscus  are  flat,  though  in  some  cas<^  the  con- 
vexity of  the  valve  is  slight.  Both  have  the  characteristic  central  umbilicus,  bounded 
by  an  evident  suture*.  Both  show  the  same  sort  of  markings,  that  of  the  umbilicus 
being  blotched  or  rugose,  that  of  the  rest  of  the  valve  being  delicate  beading,  generally 
arranged  in  curved  lines,  producing  the  ap|>earance  of  "watch-case  milling."  Both 
grow  in  the  same  way,  one  or  a  few  frustules  joined  by  short,  stout,  gelatinous  stipes. 
Some  species  previously  classified  as  Podosira  (or  still  so  classified  by  anyone  who  runs 
the  genua  into  Melosira)  are  wholly  destitute  of  the  before-mentiom»d  umbilicus;  but 
that  it  has  been  generally  looked  upon  as  an  essential  mark  of  Podosira  is  not  only 
expressly  stated  by  Ralfs,  but  evident  from  hundreds  of  figures  of  both  Podosira  and 
Hyalodiscus.  Cleve  &  Grunow<^get  into  the  difficulty  common  with  many  authors  of 
trying  Ui  distinguish  between  the  two  genera  on  the  basis  of  the  umbilicus.  After 
having  stated  that  ''Hyalodiscus  hat  ein  mehr  oder  weniger  scharf  abgesondertes  Cen- 
trum," it  is  admitted  that  this  is  not  universally  so,  as  in  varieties  of  //.  subtilis  Bail., 
"so  dass  sie  sich  in  dieser  Ilinsicht  gar  nicht  von  manchcn  Formen  der  Podosira 
maxiTna  unterscheiden  !"  In  another  place,  after  stating  that  Podosira  may  be  looked 
upon  as  without  an  umbilicus,  the  writers  add  that  in  the  case  of  P.  Tnaxima  and  P. 
ombiffua  "ein  ganz  entschiedener  Umbilicus  vorkommt."  The  whole  discussion  is  a 
good  illustration  of  the  impossibility  of  holding  these  two  genera  separate.  It  is  cer- 
tainly well  known  to  all  who  have  examined  gatherings  rich  in  Podosira  that  in  the 
same  species  and  from  the  same  locality  the  umbilicus  varies  greatly  in  size  and  dis- 
tinctness, and  individuals  are  not  hard  to  find  where  scarcely  a  trace  of  it  remains. 
Thus  in  the  five  species  of  Podosira  given  in  the  H.  L.  Smith  type,  four  are  with  very 
strong  umbilici;  one,  P.  montagnei  Kiitz.,  a  possible  Melosira,  without.  In  P.  hor- 
moides  (Mont.)  Kiltz.  the  umbilicus  is  generally  strong,  in  some  cases  quite  small,  and 
in  at  least  a  dozen  valves  on  this  single  strewn  slide  almost  impossible  to  see.  Van 
Heurckd  says:  "The  Hyalodiscus  are  not  essentially  different  from  Podosira,  except 
in  the  umbilicus,  which  is  more  or  less  distinct  according  to  species." 

If,  therefore,  we  remove  from  this  genus  the  forms  that  evidently  belong  to  other 
genera,  chiefly  Melosira  and  Coscinodiscus,  we  may  define  it  as  follows: 

Frustules  growing  singly  or  in  a  series  of  a  few  members,  attached  to  a  support  and 
to  the  next  in  the  series  by  short,  stout,  gelatinous  stipes,  centrally  placed,  these 
usually  causing  a  pronounced  "  umbilicus  •*'  or  rugose  scar  situated  in  the  center  of 


oCastr.  Rep.  Voy.  ChaU.  Bot.  2:  139.  1886. 
frPritch.  Hist.  Infus.  ed.  4.  814-815.  1881. 
cSv.  Vet.  Akad.  Handl.  172:  115-116.  1880. 
rf  Van  Heur.  Treat.  Diat.  448.  1896. 


Digitized  by 


Google 


242  (  ONTKTBUTTONS   FROM    THE    NATIONAL    HERBARIUM. 

of  each  valve;  the  umbilicus  generally  (not  always)  separated  from  the  rest  of  ih* 
valve  by  an  irregular  line  or  suture;  size  of  the  umbilicus  varying  from  a  mere  speck 
(rarely  wanting)  to  two-thirds  the  diameter  of  the  valve;  valves  slightly  convex  to 
hemispherical;  markings,  outside  of  the  umbilicus,  of  delicate  beading  arranged 
in  close  straight  or  curved  lines  crossing  each  other  obliquely  to  the  radii;  radul 
lines,  continuous  or  discontinuous,  sometimes  proceeding  from  the  umbilicus  towanl 
or  to  the  border,  in  the  latter  case  dividing  the  valve  into  unequal  segments;  bord^ 
narrow,  hyaline;  connecting  zone  narrow,  hyaline. 

Podosira  argUB  Grun.  in  Schneider,  Beitr.  Kennt.  Kauk.  132.  1878;  Jour.  Roy.  Mirr. 
Soc.  2:  691.  pL  21.  f.  6.  1879.     De  Toni,  Syll.  Alg.  2:  1364.  1894. 
Pododra  variegata  Schmidt,  Atlas  pi.  140.  f.  3-6.  1889.     Wolle,  Diat.  N.  A.  pi  t^. 

f.  3.  1890. 
Podosira  pacifica  Chase  in  Walk.  &  Chase,  Notes  on  Diatoms  1:  5.  pi.  1.  J.  5.  1896. 

This  exquisitely  beautiful  diatom  is  a  wide  departure  from  the  type  of  this  geniM. 
The  umbilicus  is  reduced  to  an  indefinite  scar,  which  is  sometimes  wanting.  Tbf 
valve  i^  divided  into  three  definite  areas,  like  those  of  Cestodiscus,  but  withooi 
prodisses.  It  agrees  in  these  particulars  with  the  equally  aberrant  Podosira  (i^- 
idicula)  radiaia  0'Meara.«  Both  these  stand  so  much  alone  that  theyalmoftt  mem 
separation  from  this  genus.  It  will,  however,  be  observed  that  three  authors  inde- 
pendently assigned  it  to  the  present  genus.  There  is  also  a  close  enough  likent-* 
to  Podosira  corolla  Schmidt, *>  to  give  support  to  this  identification. 

The  species  is  fairly  abundant  at  station  2920H.  I  am  quite  sure  that  in  aU  \hv 
specimens  examined  the  massive  bosses  ornamenting  the  central  area  are  not,  a.^ 
Schmidt  claims,  thickenings  on  both  sides  of  the  valve,  but  are  on  the  under  (con- 
cave) side  only.  The  outer  of  the  three  bands  is  also  different,  being  not  hyaline 
but  plainly  crossed  with  two  seta  of  lines,  diagonal  (45°)  to  the  radii,  as  is  common  in 
this  genus;  within  this  is  the  band  of  fine  radiating  lines,  as  depicted  by  Schmidt, 

Found  at  stations  2920H  and  3008H,  California  to  Hawaiian  Islands. 

Podosira  stelliger  (Bail.)  Mann. 

Hyalodiscu^  stelliger   Bail.    Smithson.   Contr.    Knowl.   7:    10.    1854.     Van   Heur. 

Synop.  213.  pi.  84.  f.  /,  2.  1881;  Treat.  Diat.  448./.  173,  pi.  22.  f.  650.  1896.    1> 

Toni,  Syll.  Alg.  2:  1367.  1894.     Pritch.  Hist.  Infus.  ed.  4.  814.  1861.     Grun.  in 

Fenzl,  Reise  Novam  Bot.  1:  27.  1870.     Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  l-h 

4.  1873. 
Craspedodiscusf  stella  Ehrenb.  Mikrog.  pi.  36 B.  IV.  /.  11.  1854;  Ber.  Akad.  Wi*. 

Berl.  1864:  238.  1855;     Pritch.  Hist.  Infus.  ed.  4.  939.  1861. 
Podosira  maculata  \V.  Smith,  Synop.  Brit.  Diat.  2:  54.  pi.  49.  f.  328.  1856.     Pritch. 

Hist.  InfiLM.  ed.  4.  815. 1861.     Schmidt,  Atlas  pi.  139.  f.  7  {f.4f  imnamed).  1©^. 
Hyalodiscus  stelliger  Bail.;  Fricke's  Verzeich.  1902.     H.  L.  Smith,  Sp.  DiaU  T3rp- 

no.  420.  1874.     Schmidt,  Jahresb.  Komm.    Deut.   Meere  2:  pi.  S.f.  26.  1874. 

Wolle,  Diat.  N.  A.  pi.  69.  f.  4-5.  1890  (figures  poor). 
IJyalodiscus  uiaculatus  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1":  4.  1873. 
Melosira  maculata  Lagers.  Bih.  Sv.  Vet.  Akad.  Handl.  3**:  9.  pi.  l.f.  1,  1876. 

The  peculiar  radiating  lines  of  this  species,  dividing  the  disk,  outside  of  the  lunbO- 
icus  into  what  Bailey  calls  "sectorial  groups''  and  its  relatively  coarse  beading  defiu^ 
this  species  well.  It,  of  course,  grades  somewhat  into  other  species,  being  like  aH 
members  of  this  g»*nu8  variable.  Its  umbilicus  is  generally  small.  The  Cleve  A 
Moller  type  no.  1  bearing  this  name  is  very  wide  of  the  mark.  It  has  practically  d^j 
umbilicus  ))ut  rather  a  ring,  small  and  obscure,  with  radial  interrupted  dashes,  hkt^ 
an  Aotinocyclus;  in  fact  it   differs  iioxn.  Actinocyclus  interpuTictatus  (Bright.)  Ralfe 

oJoum.  Linn.  Soc.  Bot.  16:  58.  pi,  l.f.  9.  1876. 
b  Schmidt,  Atlas  pi.  140.  f.  11,  12.  1889. 
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in  little  but  the  absence  of  a  pseudonodule.  O'Meara's  description  of  this  specioH" 
is  deceptive  and  his  figure  is  a  mere  caricature.  The  identity  of  C.  stella  Ehrenb. 
is  unquestionable  and  is  one  of  the  few  instances  where  Ehrenberg's  diagnosis  and 
illustration  leave  no  doubt  of  the  species.  In  this  respect  it  differs  markedly  from 
a  case  to  be  mentioned  under  the  next  species.  Both  names  were  given  in 
1854.  Bailey's  was  published  in  February  and  Ehrenberg's  Mikrogeologie  appeared 
somewhere  between  August  1,  the  date  attached  to  his  "  Vorredc,''  and  November  9, 
the  date  when  he  exhibited  the  first  copy  to  the  Berlin  Ac^ademy.'^  Bailey's  name 
is  therefore  the  earlier  one. 
Found  at  station  2807,  Galapagos  Islands. 

Podoflira  Bubtilis  (Bail.)  Mann. 
Hyalodi9cus   subtilis   Bail.   Smithson.   Contr.   Knowl.   7:    10.   pi.   1.  /.   li.  1854. 

Schmidt,  Atlas  j>l.  1S9.  /.  //,  15  (unnamed).  1889.    W.  Hendry,  Quart.  Joum. 

Micr.  Sci.  n.  s.  2:   179.  fig.    1861.     Pritch.  Hist.  Infus.  ed.  4.  815.  -pi.  5.  f.  60. 

1861.     Witt,  Verb.  Russ.  Min.  Gesell.  II.  22:  163.  pLl.f.  10.  1886.     Grun.  in 

Fenzl,  Reise  Novara  Bot.  1:  27.    1870.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  201. 

1874.     Jan.  &  Rabh.  in  Rabh.  Beitr.  8.  pi.  l.f.  16.  1863.     Oleve  &  Grun.  Sv.  Vet. 

Akad.  Handl.  17^:  116.  1880.     De  Toni,  Syll.  Alg.  2:  1366.  1894.     Castr.  Rep. 

Voy.  Ohall.  Bot.  2:  140.  pi.  18.  f.  4.    1886.     Petit,  Trans.  Roy.  Micr.  Soc.  1:  239. 

1878.     H.  L.  Smith,  Am.  Joum.  Micr.  8:  247.  1878.     Gr.  A  St.  Joum.  Quek.  Micr. 

Club  II.  8:  67.  1887. 
HyaUxHscus  franklini  in  Cleve  &  Mdll.  type  no.  2. 
Craapedodiscy^  franklini  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1868:  526.  1854;  Mikrog. 

pi.  35 A.  XX III.  f.  6a,  h.  1854  ?  not  Podosirafranklini  Gmn.  1878. 
Melogirafranklini  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  26:  216.  1868. 

Whether  or  not  Ehrenberg's  C.  franklini  is  identical  with  this  can  only  be  deter- 
mined by  knowledge  based  on  a  study  of  the  original  material  collected  by  the  expedi- 
tion of  Captain  Penny  in  1850  at  Assistance  Bay.  That  the  diagnosis  of  Ehrenberg 
as  well  as  his  figure  would  suggest  the  above  is  certain;  and  many  authors  accept  this 
without  question.  In  that  case  the  species  would  require  a  new  name;  but  until 
certainty  takes  the  place  of  conjecture  Bailey's  name  should  be  undisturbed.  A 
testimony  adverse  to  looking  on  the  two  as  the  same  is  that  of  Petit,  <"  who  says  (hat 
P.  franklini  '*  has  very  fine  radiating  striae,  certainly  invisible  with  the  objectives  used 
by  Bailey  twenty  years  ago."  This  may  be  so  or  not.  One  thing  is  evident,  that 
Ehrenberg's  figures  of  C.  franklini  are  far  more  convex  than  they  should  be  for  P.  sub- 
tilis. I  have  concluded  that  the  two  are  probably  the  same,  not  certainly  so;  and  I 
have  accordingly  placed  Ehrenberg's  name  in  the  synonymy  with  a  question  mark. 

Found  at  stations  2848,  3603,  3604.  and  3607,  Bering  Sea. 

STEPHANOPYXIS  Ehrenb. 

StephanopyxisEhrenh.Ber.Ak&d.Wiss.Berl.  1844:  264.  1845,  assuJ)g.;  1846:  80. 

1846.    Char.  Emend.  Grun.  Denkschr.  Akad.  Wien  48^:  34.  1884.     drev.:  Greg. 

Trans.  Roy.  Soc.  Edinb.  21:  537.  1857.     Pritch.  Hist.  Infus.  ed.  4.  826.  pi.  5.f. 

14-^5.  1861.     Ehrenb.  Mikrog.  pL  18.  f.  4,  6  (not/.  7);  pi  19.  f.  IS.  1854.     Ca^^tr. 

Rep.  Voy.  Chall.  Bot.  2:  87.  pi.  9.f.  5.  9. 1886.     De  Toni,  Syll.  Alg.  2:  1137. 1894. 

Van  Heur.  Treat.  Diat.  434./.  158.  1896. 
Systephania  Ehrenb.  Ber.  Akad.  Wiss.  Beri.  1844:  264.  1845.     Mikrog.  pi.  SS.  X  V. 

f.  22,  XVII.  f.  16.  XVIII.  f.  11.  1854.     Kutz.  Sp.  Alg.   126.   1849.     Castr.  Rep. 

Voy.  Chall.  Bot.  2:  150.  pi.  9.f.  11,  pi.  SO.f.  S  (not/  2).  1886. 

a  Proc.  Roy.  Irish  Acad.  II.  2:  250.  pi.  26.  f.  5a.  1875. 
ft  Ber.  Akad.  Wiss.  Beri.  1864:  629.  1855. 
c  Joum.  Roy.  Micr.  Soc.  1:  239.  1878. 
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wi.  Wifls.  Berl.  1844:  264.  1845  (cf.  Miknie.,'»l 

kad.  Wiss.  Berl.  1844:  262.  1845. 

)g.  pi.  38  B.  XXII.  f.  .9.  1854. 

)y.    Soc.    Edinb.    21:  536.  pL  i^./.  i09.  ls>i" 

164.  1859. 

renb.  no  clear  idea  ran  be  obtained,  as  Gre>ill' 
eing  equally  applicable  to  any  of  a  half  dozK 
nuch  question  solitary  frustules  and  valve?  : 
lira  C.  Ag.  Indeed,  he  says  in  his  diagnoel*  : 
ipontanea  perfecta  aut  nulla."  The  indefiniir 
reral  genera  and  subgenera,^*  namely,  DicTy- 

smooth  cellular  valves  and  StephanopyxL!  f .' 
tie  former  was  loosely  formed  and  included  er^ 
ly  Meloeira  and  Coscinodiscus^nd ,  as  the  s^\m 
rhaps  even  wanting,  on  single  valves,  mpml>'- 

Dictyopyxis.  Stephanopyxis  include?  in  it- 
Qt  concept  of  these  diatoms,  and  as  elaborai^L 
red.  Unfortunately,  however,  it  was  not  puK 
liania  was  published  as  a  genus  in  1845,  and  l» 
X)ve  being  unmistakable  examples  of  Stephan- 
»een  taken  up  by  the  diatomists  and  until  all 
*d  there  is  no  knowing  but  that  there  may  b^  ^ 

retained  until  it  can  be  considered  more  cri' 
stephania  cnglicaf  is  excluded.  As  Grun'« 
riable  as  between  species,  different  indindiii^- 
3  of  one  individual,  it  being  not  unusual  fcnr/^ 
show  greater  development  of  spines,  etc.  Tl? 
irious  genus  Xanthiopyxis  Ehrenb.,  witli  thi- 
ject. 

b.  Mikrog.  pi.  18,  /.  ^.  1854.  Pritch.  Hi>; 
,  Atlas  pi.  ISO.  f.  18-26,  29,  S1-S2,  S4-S6.  isvv 
.  1890. 

Akad.  Wiss.  Berl.  1844:  85,  264.  1845.  KQu. 
iol.  Acad.  Sci.  St.  Petersb.  2:  241.  pi.  l.jA'- 

:ad.  Wiss.  Berl.  1844:  85.  1845. 
kad.  Wiss.  Berl.  1844:  85.  1845.     Kutz.  Sp 
\cad.  Sci.  St.  Petersb.  2:  241.  pi.  l.f.  16. 1J^>> 
krog.  pi.  19.  f.  13b.  1854.     Pritch.  Hist.  Infc 

Alg.  2:  1137.  1894.     Grun.  Denkschr.  Abe 

N.  A.pl.62.f.l6.  1890. 
:.  pi.  19.  f.  13a.  1854. 

.  Roy.  Soc.  Edinb.  21:  538.  pi.  14./.  109.  \^' 
Hist.  Infu8.  ed.  4.  826.  pi.  5.f.  74.  1861.  Crrun 
pi.  5.  J.  7-16  if.  18-21  doubtful;  not  /.  it  .^' 
1138.  1894.     Van  Ileur.  Synop.  pi.  SStir.J.l'- 


lb.  21:  537.  1857. 
I.  10.  J.  la-f.  1838. 
pi.  10.  f.  2-7. 

.  1844:  262-264,  272.  1845. 
i6. 
^i.  n.  fi.  1:  12.  pi.  l.f.  I4.  1861. 
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1881.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  507.  1874.     Castr.  Rep.  Voy.  Chall.  Bot. 

2:  88.  1886.     Schmidt,  Atlas  pi,  ISO.  /.  4^.  1888.    Wolle,  Diat.  N.  A.  pL  6i.f.  S, 

pi.  66./.  S,  4- 
CressweUia  minuta  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  18:  4.  pL  1.  /.  IS.  1865. 

Moeb.  Diat.-taf.  pL  6i,f.  IS.  1890. 
Stephanopyxis  niejahri  Ehrenb.  Phys.  Abh.  Akad.  Wise.  Berl.  1872:  214.  pL  6.  IL 

f.  i.  1873. 
Stephanopyxis  cylindrica  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1878:  214.  pL  6.  IL 

f.  1.  1874. 

Grunow  considers  S.  apiculata  Ehrenb.  as  separate  because  its  spines  are  close  to 
the  center  of  the  valve.  De  Toni  also  ranks  it  as  separate.  I  think  the  distinction 
is  a  very  weak  one.  The  poor  figures  by  Weisse  of  P.  apiculata  and  P.  appendicula 
are  identical.  S.  campanula  Castr.^  differs  from  this  species  solely  in  the  increasing 
fineness  of  the  network  as  it  approaches  the  margin;  in  this  respect  it  agrees  with 
j{?.  (  CressweUia)  palmeriana  Grev. ,  &  and  especially  its  variety,  c  which,  like  Castracane's 
form,  is  not  easily  separated  from  the  above.**  iJ?.  (CressvMia)  turgida  Grev.«  is  also 
tfK)  close  for  easy  distinction.  Greville's  figure  is  probably  too  coarse;  he  claims  the 
network  is  much  finer  than  in  5.  turris,  though  the  valves  are  considerably  larger. 
Grunow/  also  holds  them  to  be  distinct  and  draws  attention  to  the  enlarged  ends  of 
the  spines. 

Greville  repeatedly  spells  the  name  "Creswellia,'*  but  later  "CressweUia;**  the 
latter  is  correct,  so  far  as  the  English  family  name  of  Cresswell  is  concerned. 

Found  at  stations  2844,  4029H,  Aleutian  Islands  and  Bering  Sea. 

Stephanopyxis  corona  (Ehrenb.)  Grun.;  Van  Heur.  Synop.  pi.  SSter.  f.  10,11. 

1881;  Treat.  Diat.  434./.  15S.  1896.     Grun.  Denkschr.    Akad.  Wien  48^:    38. 

1884.     Schmidt,  Atlas  pi.  123./.  10-17, 19-20,  pi.  130./  13,  16-17,  36.  1888.     De 

Toni,  Syll.  Alg.  2:  1142.  1894.    Wolle,  Diat.  N.  A.  pi.  62./  1.  6,  pi.  67./.  20. 

1890. 
Systephania  corona  Ehrenb.  Ber.  Akad.  Wise.  Berl.  1844:  272.  1845;  Mikrog.  pi. 

S3.  XV./  22,  XVIL/.  16.  1854.     Griff.  &  Henf.  Micr.  Diet.  ed.  4.  pi.  IS./  67. 

1883.     Pritch.  Hist.  Infus.  ed.  4.  832.  pi.  5./  SI.  1861. 
Systephania  diadema  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  272.  1845;  Mikrog.  pL 

S3.XVIII./  ll.lSbA.     Griff.   &   Henf.   Micr.   Diet.   ed.   4.   pi.  18./.  6S.  IHHS. 

Pritch.  Hist.  Infus.  ed.  4 .  833.  1861.     KQtz.  Sp.  Alg.  126.  1849. 
Steph(mopyxis  diadema  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1846:  80.  1846.     Pritch. 

Hist.  Infus.  ed.  4.  826.  1861. 
Pyxidicula  diadema  Kutz.  Sp.  Alg.  21.  1849. 

But  one  specimen  was  found,  identical  with  that  figured  by  Schmidt.^ 
Found  at  station  3696. 

Stephanopyxis  trisculpta  Mann,  sp.  nov.  Plate  XLV,  pigire  6. 

Valve  hemispherical,  covered  with  large  hyaline  r^ular  bosses,  giving  an  obscufe 
appearance  of  hexagonal  network;  no  circle  of  spines,  but  instead  of  these  short 
knob-like  processes  interspersed  somewhat  irregularly  among  the  bosses  or  beads; 
these  processes  almost  wanting  at  the  center,  becoming  frequent  at  one-half  the  radius 
and  from  there  outward  increasing  and  near  the  margin  regularly  filling  all  the  inter- 

aCastr.  Rep.  Voy.  Chall.  Bot.  2:  88.  pi.  19./.  14.  1886. 

&  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  2.  pi.  1./9.  1865. 

« Schmidt,  Atlas  pi.  ISO./.  44^  1888. 

^^Cf.  Schmidt,  Atlas  pi.  ISO./.  43.  1888. 

« Quart.  Journ.  Micr.  Sci.  7:  165.  pi.  7./.  14.  1859. 

/Denkschr.  Akad.  Wien  48^:  90.  1884. 

^Schmidt,  Atlas  p^  ISO./.  13.  1888. 
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8|>ace«  between  the  bofwes  or  beads;  below  this  double-marked  outer  plate  a  seooml 
plate  regularly  dot teii  (or  perforated?),  the  dotting  appearing  through  the  bossed  and 
interspaces,  giving  a  shadowy  granular  appearance  to  the  whole  valve;  rim,  or  mar?ui 
of  juncture  of  the  two  valves,  hyaline  (not  seen  in  the  accompanying  figure,  being 
out  of  focus). 

Diameter  of  valve,  0.078  mm. 

I  confess  t«  some  doubt  in  referring  my  form  to  this  genua;  though  Its  reeemblance 
makes  me  prefer  to  classify  it  here  rather  than  accept  the  less  advisable  altematiM' 
of  creating  a  new  genus  for  it.  The  correctness  of  placing  it  here  is  rendered  nmn 
probable  by  its  near  resemblance  to  Stcphanopyxis  broschii  Grun.,a  especially  the  k-i 
figure.  My  species  differs  from  that  of  Grunow  in  everji;hing  except  the  secondan 
puncUition;  in  the  largo  number  of  knob-like  processes,  toward  the  mai^n  fiUins 
all  the  interspaces,  in  the  evident  hyaline  border,  in  the  absence  of  "two  to  five 
spines  remote  from  the  center."  Of  Orunow's  figure  which  most  nearly  resemble? 
this  species,  namely,  figure  30,  he  says:  **  Fig.  30.  Form  ohne  Stacheln,  fraglich  hieher 
gehorend." 

Type  in  the  U.  S.  National  Museum,  No.  590119,  from  station 2807,  Galapagos  Islands, 
April  4,  1888;  812  fathoms,  bottom  of  (  lobigerina  ooze  and  coral  mud. 

COSCINODISCUS  Ehrenb. 

Coscinodiscus  Ehrenb.   Phys.   Abh.   Akad.   Wiss.   Berl.   1888:  128.   1840.     RatL 

Proc.  Roy.  Soc.  Edinb.  16:  449.  1889.     De  Toni,  Syll.  Alg.  2:  1200.  1894. 
Sijmbolophora  Ehrenb.  in  part;  Ber.  Akad.  Wiss.  Berl.  1844:  205.  1845. 
Endictya  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1846:  71.  1846? 
Odontodiscus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1846:  72.  1846. 
IlfUrostcphaniaYAM^nh.  Mikrog.  15.  pi  S5A.  XIII,  B.f,  4,  5.  1854. 
Ctstodiscm  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  18:  48.  pi.  5./.  8,  9.  1865. 
Cosmiodi^cug  (irev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  79.  pi.  8./.  11-13.  1866. 
Stoschia  Jan.;  Van  Hour.  Synop.  pi.  128.  f.  6.  note.  1881. 
Jayiischia  Grun. ;  Van  lleur.  Synop.  pi.  93.  f.  10-11.  1881. 
Micropodiscjis  Grun.  Denkschr.  Akad.  Wien  48:  79.  1884. 

\\'illn7iomaViii<lr.  Rep.  Voy.  Chall.  Bot.  2:  166.  pi.  8./.  8,  8a,  8b.  1886,  no  species. 
Ethmodiscm  Castr.  Rep.  Voy.  Cliall.  Bot.  2:  166.  pi.  S.  f.  1,  9.  1886. 

The  above  condensation  results  in  a  genus  of  huge  pro{>ortions,  the  type  of  the 
discoidal  diatoms,  as  the  genus  Navicula  is  of  the  elongated  forms.  The  general 
structure  of  its  valves  is,  as  the  name  indicates,  a  circle  covered  with  a  hexagonal 
network,  a  '"sieve-disk."  But  the  rather  unwieldy  dimensions  of  the  genus  is  more 
than  offset  by  the  definiteness  of  type  which  it  affords.  The  differences  upon  which 
the  above  synonyms  were  formed  are  none  of  them  confined  to  the  species  that  would 
be  therein  included,  but  grade  off  into  other  forms  that  are  unmistakable  examples 
of  (V)K'inodiscus.  One  example  will  suilice,  Cestodiscus  Grev.  Its  generic  char- 
acter rests  on  tlie  .'^inall  submarginal  processes  that  adorn  the  valves.  Butsuch  prcw- 
esses,  a  little  smaller,  are  the  rule  rather  than  the  exception  in  Coscinodiscus.  as  fc»r 
example  in  C.  suhtilU  Ehrenb.  Grevillc  himself  remarks:  "  I  honestly  confer*  th«i 
the  best  generic  character  I  can  frame  is  weak."  The  foregoing  is  equally  applicable 
to  Heterostephania  Ehrenb.  The  most  unsatisfactory  member  of  the  above  com- 
bination to  me  is  Endictya  Ehrenb.  The  clos^e  resemblance  of  its  members  to  the 
evident  Coscinodiscus  forms  C.  robuslus  Grev.  and  C.  marginatus  Ehrenb.  is  responsi- 
ble for  this  union.  But  they  are  also  close  to  some  specimens  of  Stephanopyxis.  and 
besides  have  certain  peruliarities  found  in  no  other  Coscinodiscus.  The  valves  are 
not  flat  or  convex  disks,  but  cups;  not  bounded  by  a  ring-like  margin,  but  when 
viewed  from  the  valval  side,  encircled  by  a  somewhat  raised  and  pointed  edge  fn)Di 


«Denkschr.  Akad.  Wien  48^:  90.  pL  .5./.  26-30.  1884. 
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which  tlie  valves  turn  vertically  downward  to  form  a  band,  ornamented  like  the  face 
of  the  valve  with  a  rugged  network;  so  that  the  two  valves  if  placed  together  form, 
without  the  connecting  girdle,  a  cylindrical  pill  box.  In  this  they  agree  with  Melosira, 
though  di ffering  from  that  genus  in  mode  of  growth.  I  have  adopted  here  the  generally 
admirable  classification  of  Rattray,  although  in  this  and  some  other  re8j>ect8  it  seems 
open  to  criticism,  a  state  of  things  probably  inevitable  under  any  arrangement. 

Some  of  the  members  of  this  genus  approach,  through  their  markings,  Stictodiscus 
and  Hemiptychus  Ehrenb.,  and,  through  their  processes,  Tripodiscus  Ehrenb. 
Co8cinodi8Cii8  alricanus  Jan.  Diat.  Gaz.  Exped.  pi.  S.f,  2,  ined.   Schmidt,  Atlas  pL 
59,  f,  24,  25.    De  Toni,  Syll.  Alg.  2:  1258.  1894.     Ratt.  Proc.  Roy.  Soc.  Edinb. 
16:  534.  1889. 

This  remarkable  form  shows  two  sets  of  border  markings;  one  of  fine  radial  lines, 
i.  e.,  perpendicular  to  the  margin,  the  other  of  strong  spirally  and  obliquely  arranged 
markings,  made  very  prominent  in  the  above  figure  by  Schmidt.  I  am  convinced 
these  latter  are  an  optical  illusion.  They  are  caused  by  the  fact  that  the  actual 
border  markings,  the  fine  cross  lines,  do  not  lie  parallel  on  the  two  surfaces  of  the 
border,  the  upper  and  under  sides,  belonging  to  the  upper  and  under  valves  of  the 
frustule.  In  other  words,  the  two  sets  of  lines  cross  each  other  at  a  very  acute  angle. 
This  peculiarity  is  the  result  of  the  excentric  arrangement  of  all  the  markings  of  the 
valve.  The  two  foci  are  not  directly  above  each  other;  and  therefore  the  lines  radi- 
ating from  them,  including  the  fine  lines  on  the  border,  are  not  parallel.  As  a  con- 
sequence the  false  spiral  markings  appear  best  under  low  powers  of  magnification 
or  when  slightly  out  of  focus.  Under  a  one-twelfth  inch  objective  and  with  careful 
focusing  they  are  not  to  be  seen. 

The  curious  excentric  arrangement  of  the  network  and  the  spiral  appearance  of 
the  border  seem  like  an  abnormality.  But  the  species  is  very  true  to  its  type.  My 
specimens  come  from  the  same  locality  as  the  original,  the  Galapagos  Islands.  They 
are  another  illustration  of  the  value  of  the  diatoms  for  indicating  locality.  Castra- 
cane*s  "var.  rotunda^'  of  this  species,**  though  recognized  by  De  Toni,  has  nothing 
to  recommend  such  an  assignment  except  the  mere  accident  of  an  excentric  arrange- 
ment of  markings. 

Found  at  station  2807,  Galapagos  Islands. 

Co8cixiodl8CU8  asteromphalus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  77.  1845; 

Mikrog.  pi.  18.  f.  45,  pi.  SS,  XV.f.  7.  1854.     Pritch.  Hist.  Infus.  ed.  4.  828.  1861. 

Grun.  Denkschr.  Akad.  Wien  48^:  78.  pi.  S.f.  9. 1884.     Pant.  Beltr.  Bacill.  Ung. 

1:  73.  pi.  17,  f.  15S.  1886.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  549.  1889.     Schmidt, 

Atlas  pi,  6S.  12.  1878;  pi.  113.  f.  22-2S.  1888.     Cleve  &  M611.  type  no.  57.  164. 

Jan.  Diat.  Gaz.  Exped.  pi.  4.f.  9.    Van  Heur.  Synop.  pi,  128.  f.  IS,  5;  pi.  130. 

f.  1-2,  5-6,  1881.     De  Toni,  Syll.  Alg.  2: 1268.  1894. 
Coscinodiscus  omphalanthus  Ehrenb.   Ber.   Akad.  Wiss.   Berl.   1844:   266.   1845. 

Pritch.  Hist.  Infus.  ed.  4.  828.  1861.    Cleve  &  Mdll.  type  no.  57,  215.   H.  L.  Smith, 

Sp.  Diat.  Typ.  no.  95  (not  Schmidt,  Atlas  pi.  63./.  2.  1878). 
Coscinodiscus  oculus-iridis  Ehrenb.;  Schmidt,  Atlas  pi.  63.  f.  5.  1878. 
Coscinodiscus  centralis  Ehrenb.;  Schmidt,  Atlas  pi.  63.  f.  1.  1878. 

Rattray  says,  "This  species  is  distinguished  by  the  evident  puncta  on  the  mark- 
ings." But  many  other  species  share  this  character,  as  C.  marginatus  Ehrenb.  and 
C.  robustus  Grev.  Ralfa  says,&  ''It  differs  from  the  other  species  with  stellate  umbili- 
cus by  its  minutely  punctate  cellules."  These  two  distinctive  characters  should  be 
taken  together. 

Found  at  stations  2929,  3570,  2287H,  3635H,  4023H,  4025H,  oft  California  to  Bering 
Sea. 

flCastr.  Rep.  Voy.  Chall.  Bot.  2:  159.  pi.  24,  f.  3.  1886. 
b  Pritch.  Hist.  Infus.  ed.  4.  828.  1861. 
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CoBcinodiscus  borealis  Bail.  Amer.  Joum.  Sci.  II.  22:  3.  1856.    Pritch.  HiFt.  Infu^ . 

ckI.  4.  838.  1861.     H.  L.  Smith,  Sp.  Diat.Typ.  no.  90,  93,  95.  1874.     Ratt.  Pn)c. 

Roy.  Soc.  Edinb.  16:  558.  1889.     Schmidt,  Atlas.,  p/.  SS.f,  11.  1878.     De  Toni, 

Syll.  Alg.  2: 1274.  1894. 

Coscinodiscm  oculus-iridis  Ehrenb.  var.;  Cleve,  in  Nordensk.  Vega  Exped.  3:  488. 

1883.  Grun.  Denkschr.  Akad.  Wien  48^:  77.  1884. 
Bailey  t^ys,  "This  resembles  C.  oculiis-indis;  but  the  cellules  forming  the  star  ai^ 
more  rounded,  and  the  other  cellules  are  larger."  Rattray  says,  "Distinguished  from 
C.  oculiiS'iridis  by  the  coarser  and  more  robust  markings."  The  species  is  neverth^ 
less  of  doubtful  worth;  and  Cleve  and  Grunow  have  perhaps  done  rightly  in  claseii^ 
it  as  a  variety  of  C.  oculus-iridis.  Ehrenberg<»  gave  the  name  to  a  quite  diffejent 
diatom,  a  variety  of  his  C.  radiatiis. 

Found  at  stations  2844,  3607,  3361H,  Aleutian  Islands  and  Bering  Sea. 

CoBcinodiscus  centraliB  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1838:  129.  1840  (?;; 
Ber.  Akad.  Wiss.  Borl.  1844:  78.  1845;  Mikrog.  18./.  S9,  pL  2t.f.  1.  (not  pi.  il. 
/.  3).  1854.  Pritch.  Hist.  Infus.  ed.  4.  828.  1838.  Greg.  Trans.  Roy.  Soc.  Edinb. 
21:  501.  pL  11.  f.  49.  1857.  Van  Heur.  Synop.  pi  103.  f.  B.  1881.  H.  L.  Smith. 
Sp.  Diat.  Typ.  no.  91,  92.  1874.  Cleve  &  M611.  type  no.  57,  164,  207,  215.  Castr. 
Rep.  Voy.  Chall.  Bot.  2:  155.  pi.  2.  /.  3.  1886.  Ratt.  Proc.  Roy.  Soc.  EdinK 
16:  555.  1889.  De  Toni,  Syll.  Alg.  2:  1272.  1894. 
Coscinodisctis  asteromphalus  Ehrenb.  var.;  Grun.  Denkschr.  Akad.  Wien  48*:  79. 
1884. 

This  species  is,  like  the  two  preceding  ones,  too  close  in  some  of  its  varieties  to  C. 
ocnlus-iridis  Ehrenb.  In  fact,  we  have  here  to  do  with  a  group  of  forms  that  run  into 
one  another  and  render  the  specific  boundaries  unsusceptible  of  sharp  definition. 

A  figure  in  Schmidt's  Atlas  ^  represents  the  more  common  variety  in  the  following 
dredging. 

Grunow  does  not  recognize  this  as  belonging  to  the  present  species;  but  I  think 
with  Schmidt  it  should  be  cla88<»d  here. 

Many  figures  of  this  ppecies  are  worse  than  worthless,  notably  that  by  O'Meanu*'. 

Found  at  Station  2807,  Galapagos  Islands. 

CoBcinodiBCUS  cocconelformiB  Schmidt,  Atlas  pi.  58.  f.  24-^8.  1878.     Ratt.  Prt«c. 

Roy.  Soc.  Edinb.  16:  599. 1889.     De  Toni,  Syll.  Alg.  2: 1302. 1894.     Wolle,  Diat. 

N.  A.  pi.  94.  J.  4,  5.  1890. 

The  forms  found  in  the  following  dredging  are  lai^er  than  those  figured  by  Schmidt, 

and  the  dots  radiate  regularly  from  the  elliptical  center,  a  variation  wider  than  iIk* 

inconsequential  ones  shown  in  Schmidt's  figures,  to  which  Rattray  gives  three  vari- 

t'tiil  names. 

Found  at  station  2807,  Galapagos  Islands. 

CoBcinodiscus  concavuB  (Ehrenb.)  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  500.  pi.  lO.f. 
47.  1857.  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1":  4.  1873.  Ehrenb.  Phys.  Abh. 
Akad.  WiaK.  Beriin  1841:  412.  1843;  Ber.  Akad.  Wiss.  Bed.  1844:  78.  11^5 
Mikrog.  pi.  21.  f.  4  (not  pi.  18.  f.  38).  1854;  Phys.  Abh.  Akad.  Wiss.  Beriin 
1871:  260.  1873.  Schmidt,  Atlas,  pi.  62.  f.  8  (not  pi.  59.  f.  16).  1878.  Ktitz.  Sp. 
Alg.  125. 1849.  Ratt.  Proc.  Roy.  S(x;.  Edinb.  16:  469.  1889.  De  Toni,  Syll.  Alg. 
2:  1215.  1894. 
Cosrinodisciis  concariis  africae  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  79.  1845. 


«Ber.  Akad.  Wiss.  Beriin  1861:  294.  1862. 

b  Schmidt,  Atlas  pi.  60.  f.  12.  1878. 

cProc.  Roy.  Irish  Acad.  II.  2: pi.  26./.  19. 1875, 
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Endictya  oceanica  Ehrenb.  Ber.  Akad.  Wiae.  Berl.  1846:  76. 1846;  Mikrog.  pi.  35A, 
X  VJILf.  6,  7.  1854.  Pritch.  Hist.  Infus.  ed.  4.  831.  pi  5,f.  70,  Clexe  &  MdU. 
type  no.  110,  259.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  148.  1874.  Schmidt,  Atlas 
pi.  65,/.  10,  IS,  IS,  15.  1881.     De  Toni,  Sjdl.  Alg.  2:  1189.  1894. 

Endictya  minor  Schmidt,  Atlas  pi.  65,  f.  14,  16.  1881. 

In  this  list  Rattray  also  includes  Orthosira  oceanica  Bright., «  which  is  synonymous 
with  Melosira  oceanica  (Bright.)  Leud-Fort.'^  To  this  I  can  not  agree.  Rattray  does 
not  take  note  of  Brightwell's  figure,  which  is  so  unquestionably  a  Melosira  (Orthosira 
type)  that  it  is  impossible  to  classify  it  in  this  genus.  It  is  true  that  Brightwell  states 
his  form  may  be  the  same  as  Gregory's  above-cited  figure  of  C,  concavus.  It  is  also 
true  that  the  valval  view  resembles  Endyctia  oceanica  Ehrenb.  and  E.  minor  Schmidt, 
classified  by  Rattray  with  this  species  and  here  admitted  into  the  synonymy.  But 
if  they  all  are  the  same  as  Brightwell's  form,  then  there  is  nothing  to  do  but  transfer 
them  all  to  the  genus  Melosira.  The  same  is  true  of  Melosira  cribrosa  Breb.,c  if  we 
take  Brebisflon's  statement  of  its  zonal  view  and  mode  of  growth,  rather  than  that 
observed  by  Smith.  I  have,  therefore,  not  included  this  in  the  above  synonymy, 
though  Rattray  treated  it  as  a  synonym.  There  is  no  question  about  the  forms  found 
by  me  being  Coscinodiscus;  nor  is  there  any  reason  to  doubt  that  the  similar  speci- 
mens figured  by  Ehrenberg  d  and  by  Gregory  '  are  also  members  of  this  genus.  Ehren- 
berg's  example  is  unfortunately  abnormal;  but  that  it  stands  for  his  C.  concaviis, 
rather  than  the  quite  different  form  previously  figured,/  is  proved  by  the  fact  that  in 
his  summary  of  his  genera  and  species  0  he  refers  to  his  figure  in  plate  21,  but  excludes 
that  in  plate  18.  It  may  be  added  that  the  diflSculty  here  brought  out  of  placing 
the  above  Endictya  forms  with  this  species  gives  emphasis  to  the  doubt  expressed 
by  me  in  discussing  the  present  genus  as  to  the  union  of  Endictya  with  Coscinodiscus. 

Found  at  station  2807,  Galapagos  Islands. 

Cosdnodoscus  ooncinnus  W.  Smith,  Synop.  Brit.  Diat.  2:  85. 1856.   Roper,  Quart. 

Joum.  Micr.  Sci.  6:  20.  pi.  S.J.  U.  1858.     Pritch.  Hist.  Infus.  ed.  4.  828.  pi,  5.f. 

89.  1861.    Jan.  Diat.  Gaz.  Exped.  pi.  i.f.  6,     Schmidt.  Atlas  pi.  114.  f.  8,  9,  1888. 

H.  L.  Smith,  Am.  Joum.  Micr.  2:  102.  1877.     Cleve  <feM6ll.  types  no.  215,  319. 

Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  531.  1889.     De  Toni,  Syll.  Alg.  2:  1256.  1894. 

H.  L.  Smith,  Sp.  Diat.  Typ.  no.  92.  1874.     Grun.  Denkschr.  Akad.  Wien  48': 

79.  1884. 
Coscinodiscus  moseleyi  O'Meara,  Quart.  Joum.  Micr.  Sci.  n.  s.  16:  330.  1875;  Joum. 

Linn.  Soc.  Bot.  16:  57.  pi.  l.f,  6.  1877.    Castr.  Rep.  Voy.  Chall.  Bot.  2:  153. 

1886. 
Coseinodtscus  t  tenuis  Bail.  Bost.  Joum.  Nat.  Hist.  7:  333.  pi.  7./.  9.  1862. 
Coscinodiscus  centralis  Schulze;  Gmn.  Joum.  Roy.  Mic.  Soc.  2:  688.  1879.     H.  L. 

Smith,  Sp.  Diat.  Typ.  92:  1874,  not  Ehrenb.  1854. 
Coscinodiscus  papuanus  Castr.  Rep.  Voy.  Chall.  Bot.  2:  154.  pi.  S.f.  3.  1886. 
Coscinodiscus  commutatus  Gmn.  Denkschr.  Akad.  Wien  48^:  79.  1884. 
Eupodiscus  f  commutatus  Gmn.  Denkschr.  Akad.  Wien  48^:  79.  1884. 
Eupodisais  jonesianus  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  10:  22.  pi.  i.f,  S.  1862. 

Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1»':  5. 1873.     H.  L.  Smith,  Sp.  Diat.  Typ.  n<>. 

163. 1874.    Moeb.  Diat.-taf.  pi.  42.  f.  3.  1890. 


«  Quart.  Joum.  Micr.  Sci.  8:  96.  pi.  6.f.  14  a-h,  1860. 

frMem.  Soc.  Emul.  St.  Brieuc  72.  1879. 

c  Ann.  Mag.  Nat.  Hist.  II.  19: 11.  pi.  2.f.  15.  1857. 

d  Ehrenb.  Mikrog.  pi.  il.f.  4.  1854. 

«Greg.  Trans.  Roy.  Soc,  Edinb.  21:  pi,  10,  f,  47.  1857. 

/Ehrenb.  Mikrog.  pi.  18.  f.  S8.  1854. 

^Phys.  Abh.  Akad.  Wiss.  Bert.,  1871:  260.  1873. 
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This  very  delicate  species  is  with  some  difficulty  separated  from  C.  centralis  Eairenb. 
W.  Smith  claims  that  its  markings  are  so  much  finer  that  Ehrenberg  could  not  have 
seen  them  with  his  microscope.  This  is  indeed  the  difference.  But  it  ia  a  questioii 
if  this  offsets  their  close  resemblance,  in  both  having  a  central  roeette  of  very  laige 
cells  surrounded  by  unusually  fine  markings,  in  both  having  the  two  peculiar  mar- 
ginal processes  which  led  Greville  to  class  them  as  Eupodiscus,  etc.  The  separation 
is  at  least  open  to  question.  Greville's  beautiful  figure  of  E.  jonesianus  is  inaccurate, 
and  Roper's  figure  emphasizes  too  strongly  the  radiating  lines. 

Found  at  stations  2807,  451 6H,  Galapagos  Islands,  and  off  Lower  California. 

CoBcinodiacus  curvatulus  Grun.;  Schmidt,  Atlas  pi.  57./.  SO,  SS-S7. 1878;  jd.  lU. 
/.6.1888.  Grun.  Denk8chr.Akad.Wien482:  83.pi.4Z>./.^/6. 1884.  Jan.  Diat. 
Gaz.  Exped.  pi.  i.f.  7,  pL  5./.  ^,  S,  8,  pi.  6./.  2,  pi.  20.  f.  17.  Clexe  &  M6ll. 
types  no.  57,  154,  162, 164,  276, 319.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  486.  1889. 
De  Toni,  Syll.  Alg.  2:  1226.  1894. 
Coscinodiscus  (Odontodisnis)  ciinatulu^  Grun. ;  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl. 

172-.  113.  pi.  7./.  129.  1880.     Cleve  in  Nordensk.  Vega  Exped.  3:  488.  1883. 
Coscinoduais  szontaghii  Pant.  Beitr.  Bacill.  Ung.  1:  74.  pi.  15.  f.  1S3,  pi.  2S,f.  278. 

1886. 
In  my  specimens  the  curvature  of  the  fascicles  is  so  slight  as  to  be  easily  overlooked, 
a  characteristic  which,  though  emphasized  in  the  name,  is  unimportant  and  \iuiable. 
There  can  be  no  doubt  that  this  form  and  Actinocydus  curvatulus  Jan.<^  are  the  same 
diatom  except  for  the  accident  of  a  pseudonodule  in  the  latter.  I  do  not  regard  the 
figures  by  Janisch  &  as  belonging  here,  though  Rattray  so  classifies  them.  His  reference 
to  H.  L.  Smith  type  no.  99  as  containing  this  species  under  the  name  of  OdorUodueta 
curvatulus  Grun.  is  wrong,  so  far  as  the  slide  I  have  is  concerned.  It  comes  from 
Japan  and  is  marked  C.  scintillans  Grev.,  and  although  it  shows  abundant  examples  of 
C.  subtilis  Ehrenb.,  which  haa  some  slight  resemblance  to  this  species,  it  is  a 
quite  distinct  form,  as  Rattray  points  out.  It  is  probable  that  Rattray^s  slide  of 
Smith's  no.  99  shows  this  species;  but  the  reference  is  faulty  as  a  general  reference. 
Pantocsek's  figures  of  C.  szontaghii  are  so  utterly  different  from  this  species  that  they 
are  worse  than  useless.  By  reading  his  description  it  is,  however,  plain  that  Ptattray 
is  correct  in  uniting  this  form  with  the  above.  It  would  be  well  for  diatomists  to 
either  forego  the  luxury  of  illustrations  or  make  them  near  enough  like  the  objects  in 
nature  to  be  caj)able  of  recognition. 
Found  at  stations  8604,  4022H,  Bering  Sea. 

CoBdnodiscuB  decrescena  (rrun.;  Schmidt,  Atlas  pi.  61.  /.  8-10^  15.  1878.     Grun. 
Denkschr.  Akad.  Wien  48-:  80.  pi.  S.  C.  f.  11  j  18.  1884.     Ratt.  Proc.  Roy.  Soc. 
Edinb.  16:  525.  1889.     De  Toni,  Syll.  Alg.  2:  1252.  1894. 
Rattray,  followed  by  De  Toni,  includes  in  the  al)ove  C.  heteroporus  Ehrenb. «  and 
C.  anjus  Grun.t'     I  think  the  a.**signment  in  Schmidt  is  much  better.     Rattray  places 
a  question  mark  after  Schmidt's  plate  61,  figure  10,  which,  if  an  example  of  this  species, 
must  certainly  be  looked  on  as  abnormal.     Castracane  has  assigned  this  name  to  a 
totally  di fferent  diatom,<^  for  which  Rattray  proposes  the  name  C.  minuens. 
Found  at  station  3361 H,  Bering  Sea. 

CoBcinodiscuB  deformatuB  Mann,  sp.  nov.  Plate  XL VIII,  fioubbs  1,  2. 

Valves  nearly  flat  for  four-lifths  of  the  radius,  thence  curving  slightly  downward; 
network  radially  arranged,  somewhat  irregular  at  the  center,  but  with  no  umbilicus; 


«  Cf.  Schmidt's  figures  above  with  his  pi.  57.  f.  31, 

ft  Jan.  Diat.  Gaz.  Exped.  pi.  l.f.  6,  pi.  4^f.  4. 

c  Schmidt,  Atlas  pi.  61.  f.  6-7.  1878. 

d  Schmidt,  Atlas  pi.  118.  f.  7.  1888. 

«Castr.  Rep.  Voy.  Chall.  Bot.  2:  159.  pi.  12.  f.  U.  1886. 
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the  cells  not  small,  but  with  very  delicate  walls;  nearly  uniform  in  size  until  within 
one-fifth  of  the  radius  from  the  margin,  then  rapidly  decreasing  to  the  margin;  no 
dots  or  puncta  within  the  hexagons;  interradial  lines  frequent  toward  the  margin; 
border  a  thin  hyaline  band;  outline  uniformly  irregular  by  depression  of  one  side. 

Diameter  of  valve  from  0.138X0.109  mm.  to  0.080x0.071  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590120,  from  station  2807,  Galapagos 
Islands,  April  4,  1888;  812  fathoms,  bottom  of  Globigerina  ooze  and  coral  mud;  col- 
lected also  at  station  3013H,  Hawaiian  Islands. 

This  form  is  not  to  be  confused  with  the  irr^ular,  generally  subtriangular  exam- 
ples of  C.  heteroporus  Ehrenb.,  classed  as  C.  decrescens  irregularis  Grun.o  The  far 
greater  delicacy  of  the  network,  the  absence  of  papillae,  and  the  uniformity  in  the 
hexagons  over  the  greater  part  of  the  valve,  clearly  distinguishing  them.  It  is  very 
abundant  at  both  the  above  stations,  the  first  of  which  is  close  to  the  Galapagos  Islands 
and  the  second  close  to  the  Hawaiian  Islands.  This  unusual  form  must  therefore 
be  looked  upon  as  a  subtropical  littoral  species. 

Cosdnodiscua  denarius  Schmidt,  Atlas  pi.  67./.  19-22.  1878.  Ratt.  Proc.  Roy. 
Soc.  Edinb.  16:  504.  1889.    De  Toni,  Syll.  Alg.  2:  1238.  1894. 

Cosdnodiacus  variolatu$  Castr.  Rep.  Voy.  Chall.  Bot.  2:  155.  pi.  2./.  5.  1886. 

It  is  doubtful  if  this  has  sufficient  specific  difference  from  C.  symmetricus  Grev.  to 
warrant  the  above  name.  It  is  certainly  not  sufficiently  different  from  the  figures 
so  named  by  Schmidt.**    Compare  also  Greville^s  original  figure,  c 

Found  at  station  3097,  off  central  California. 

Cosdziodiscua  eleganB  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  3.  pi.  l.f.  6.  1866. 
Schmidt,  Atlas  pi.  58.  f.  7,  pi.  163./.  10.  1878.     Pant.  Beitr.  Bacill.  Ung.  1:  73. 
pi.  16.  /.  141  (?),  pi  24./.  216.  1886.    Jan.  Diat.  Gaz.  Exped.  pi.  4-/  6.    Cleve 
&  Mail,  type  no.  164.    Truan  &  Witt,  Diat.  Hayti  14.  pi.  2./  22.  1888.     Ratt. 
Proc.  Roy.  Soc.  Edinb.  16:  585.  1889.     De  Toni,  Syll.  Alg.  2:  1293.  1894.  Moeb. 
Diat.-taf.  pi.  70.  /.  6.  1890. 
Coseinodiscus  margarUaceuaCsLBtr.  Rep.  Voy.  Chall.  Bot.  2:  164.  pi.  18./.  S.  1886. 
Of  the  above  figures  the  first  of  Pantocsek's  is  worthless;  those  in  Janisch  and  in 
Luard  &  Witt  must  be  looked  upon  as  representing  extreme  varieties. 

Pn  the  specimen  accompanying  this  report  the  frustule  has  two  valves  quite  differ- 
ent in  the  arrangement  of  the  beading,  a  good  commentaiy  on  the  constantly  repeated 
absurdity  of  making  "new  species"  out  of  such  trifles. 
Found  at  station  3604H,  Bering  Sea. 

Cosdiiodiscus  exoentrious  Ehrenb.    Phys.  Abh.  Akad.  Wiss.  Berl.  1839:  146. 

1841;    1841:    323.  pi.  S.  VII.  /.  5.  1843;    Mikrog.  pi.  18./.  S2,  pi.  21.  /.  6. 

W.  Smith,  Synop.  Brit.  Diat.  1:  23.  pi.  S.  /.  38.  1853.    Schmidt,  Atlas  pi.  68. 

/.  46-49;  Jahresb.  Komm.  Deut.  Meere  2:  pi.  3./.  36-38. 1874.     Grun.  Denkschr. 

Akad.  Wien  48^:  84.  pi.  4D.  /.  7.  1884.    Van  Heur.  Synop.  217.  pi.  130.  /.  4, 

7,  8.  1881.    Jan.  Diat.  Gaz.  Exped.  pi.  2.  /.  3,  pL  6,  /.  3,  7-11.    H.  L.  Smith, 

Sp.  Diat.  Typ.  no.  93.  1874.    Van  Heur.  Typ.  Diat.  Belg.  no.  529,  530.    Cleve 

&  M611.  type  no.  148,  150,  183,  207,  210,  211,  215,  228,  257,  258,  276.    Ratt.  Proc. 

Roy.  Soc.  Edinb.  16:   461.  1889.    De  Toni,  Syll.  Alg.  2:   1210.  1894. 
Odantodiacus  excentricus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1845:  79.  1846.     Schmidt, 

JahresD.  Konun.  Deut.  Meere  2:  94.  1874. 
Eupodiscus  excentricus  O'Meara,  Quart.  Joum.  Micr.  Soi.  7:   245.  pi.  7.  /  2.  1867. 

Moeb.  Diat.-taf.  pi.  77.  /.  2.  1890. 
Chscinodiscus  minor  Schmidt,  Atlas  pi.  113.  /.  9.  1888. 

o  Schmidt,  Atlas  pi.  61./.  7.  1878. 

frOp.  cit.  pi.  67./ 25-27. 

c  Trans.  Micr.  Soc.  Lond.  n.  s.  9:  68.  pi.  8./  2.  1861. 
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Coacinodiscuslentiginosus Jan.; Schmidt,  Atlas p/.  58.  f.  11. 1878;  Diat.  Gaz.  Exped. 

jil.  4>f.  /-i,   pl>  5./:  7.    Grun.  Denkschr.  Akad.  Wien  48^:81.  1884.      Ratt. 

Proc.  Roy.  Soc.  Edinb.  16:   491.  1889.     De  Toni,  Syll.  Alg.  2:  1230.  1894. 

The  extreme  delicacy  of  the  markings^  slightly  excentric  in  arrangement,  and  the 

obscurity  of  the  minute  spine  just  within  the  margin,  which  are  the  distinguishing 

characters  of  this  species,  makes  identification  difficult.    Castracane's  form  bearing 

this  name^,  seems  to  lack  these  marks,  and  shows  nothing  to  warrant  its  assignment 

here. 

Found  at  station  3613,  Bering  Sea. 

CoBcinodiscus  lineatus  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1838:  129.  1840; 
1841:  371.  pi.  3.  VII.  /.  7, 8  (not  pi.  1.  III.J.  20).  1843;  Mikrog.  pi.  18.  f.  SS,  pi. 
i2.}.  6ar-b,  pi.  S5A.  XVI.f.S,  pi.  35 A.  XVII.  f.  7.  1854.  KQtz.  Bacill.  131.  pi. 
l.f.  10.  1844.  Pritch.  Hist.  Infus.  ed.  4.  830.  1861.  O'Meara,  Proc.  Roy.  Irish 
Acad.  II.  2:  264.  1875.  Van  Heur.  Synop.  217.  pi  131.  f.  3.  1881.  Jan.  Diat. 
Gaz.  Exped.  pi.  4>  f.  8,  pi.  20.  f.  U.  Schmidt,  Atlas  pi.  59.  f.  26-32.  1878; 
pi.  114.  f.  13.  1888.  Cleve  &  Mdll.  types  no.  57,  114,  148,  150,  162,  207,  276. 
Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  472.  1889.  De  Toni,  Syll.  Alg.  2:  1216.  1894. 
Wolle,  Diat.  N.  A.  pi.  87.  f.  10.  1890. 
Coscinodiscus  ehrenbergii  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  264.  pi.  26.  f.  24. 
1875. 

Two  specimens  mounted  on  one  slide,  accompanying  this  report,  show  how  unim- 
portant the  marginal  spines  in  this  species  are,  one  having  very  large  spines  and  the 
other  barely  a  trace  of  them.  The  single  '* pseudo-process"  is  present  but  inconspic- 
uous in  both. 

A  figure  of  Ehrenberg's  f>  frequently  included  here  is  clearly  that  author's  C.  excen- 
tricus,  and  in  his  index  to  the  platesc  he  gives  this  figure  as  **  Coscinodiscus  lineatus"^. 
an  ecceiilricusV^ 

Found  at  stations  2680H,  2807,  off  California  and  Galapagos  Islands. 

CoBcinodiBCus  xnarginatus  Ehrenb.  variety  (?)  Plate  XLIX,  figure  2. 

Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:   142.  1843;  Mikrog.  pi.  18.  f.  44.  pi 

33.  XII.  f.  13.  pi  38B,  XXII.  f.  8. 1854.     Cleve  &  Moll,  types  no.  114,  164,  215. 

Schmidt.  Atlas  pi  62.  f.  1-5,  9,  11,  12.  1878.     H.  L.  Smith,  Sp.  Diat.  Typ.  no. 

94,  95.  1874.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  509.  1889.     De  Toni,  Syll.  Alg. 

2:   1241.  1894  (not  C.  marginatum  Ehrenb.;  Ktitz.  Bacill.  131.  pi  l.f.  7. 1844;  not 

C.  niarginatus  Ehrenb.;  Jan.  Abh.  Schles.  Ges.  Vaterl.  Cult.  1862^:   3.  pi  lA. 

/.  20.  1862). 
Coscinodiscus  fimbriatus4imbatus  Ehrenb.;  Mikrog.  pi  19.  f.  4.  1854.     Schmidt, 

Atla*?  pi  65.  f.  3-6.  1881;   pi  113.  f.  2.  1888. 
Coscinodisnis  limhalus  Ehrenb. ^  Ber.  Akad.  Wiss.  Berl.  1840:  206.  1841;  Mikrog. 

pi  20.  f.  29  a.  1854.     Schmidt,  Atlas  pi  65.  f.  7.  1881. 
Coscinodiscus  radiatus  forma  heterosticta  Grun.;    Pant.  Beitr.  Bacill.  Ung.  1:   70. 

pi  20.  f.  184.  1886. 
Coscinodiscus  radiatus  subaequalis  forma  pan^a  Pant.  Beitr.  Bacill.  Fng.  1:  pi  22. 

f.  203.  1886. 
Coscinodiscus  robustus  Grev.;   Schmidt,  Atlas  pi  62.  f.  6.  1878. 
Coscinodiscus  robustus  intermedia  Grun.  Denkschr.  Akad.  Wien  48^:    72.  1884. 
Co8ci7iodiscus  subconcavus  forma  major  Schmidt,  Atlas  pi  62,  f.  7.  1878. 


aCa8tr.Rep.Voy.Chall.Bot.2:  160.  p/.  5./.  ^.  1886. 
ftPhys.  Abh.  Akad.  Wiss.  Berlin  1841:  pi  /.  ///.  /.  20.  1843. 
cQp.  cit.  438. 

t'This  name  as  used  by  Grun.  Denkschr.  Akad.  Wien  48^:  72.  1884=  C  fimbriatus 
Schmidt. 
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I  have  here  figured  a  form  common  in  several  dredgings,  which,  according  to  pres- 
ent interpretations,  passes  under  the  above  name.  I  do  this  in  order  to  illustrate  » 
confusion  in  the  taxonomy  of  this  spt^cies  that  should  receive  attention.  Anyone  who 
will  compare  Greville's  original  figure  of  C.  robu9tus<^  with  the  original  figure  of 
Ehrenberg's  C.  marginatum  f>  will  s«»e  little  resemblance  between  them.  Yet  Grunow, 
Schmidt,  Pantocsek,  Rattray,  and  others  give  no  satisfactory  marks  of  distinction, 
and  we  have  all  sorts  of  discordant  opinions  connected  with  most  of  the  modem 
figures.  Grunow  gives  us,  on  the  one  hand,  a  C.  robuslus  intermedia  Grun.<^  which 
Rattray  makes  C.  marginatum  intermedia  Ratt.,^  and  on  the  other  hand  Grunow 
gives  a  C.  marginatum  submarginata  Grun.,*"  which  Rattray  puta  under  C.  robttstxis 
Grev.«  Rattray  further  states  that  though  the  original  slide  of  Greville's  C.  robttstui 
is  not  available,  two  slides  marked  by  him  (Greville)  "  C.  robustum'^  now  in  the  British 
Museum  are  C.  marginatum  Ehrenb.  In  view  of  the  foregoing  facts  I  offer  the  sugges- 
tion that  someone  who  has  access  to  the  material  sift  out  these  forms,  and,  if  neces- 
sary, drop  Greville's  species  entirely  in  favor  of  Ehrenberg's.  The  name  C  mm- 
ginatum  might  necessarily  be  retained,  instead  of  the  earlier  C.  limbatum,  because  of 
the  uncertainty  of  the  two  figures  Ehrenberg  gives  for  that  species./  Under  present 
conditions  no  such  thing  as  a  positive  identification  is  possible.  I  have  labeled  some 
specimens  that  show  a  narrow  border  and  an  al>8ence  of  radial  arrangement,  with 
obscure  or  broad  papillae*  in  the  hexagons,  C  robumtum  Grev.,  and  others,  with  broad 
and  massive  borders,  somewhat  radial  and  slightly  diminishing  areolation  showing 
pronounced  papillae,  C.  marginahim  Ehrenb.;  but  though  the  best  possible  under  the 
present  circumstances,  these  can  not  be  l(X)ked  upon  as  critical  identifications. 

Diameter  of  valve  here  figured,  0.176  nmi. 

Found  at  stations  3361H,  3712H,  off  Panama  and  Okhotsk  Sea. 

CoscinodiscuB  nitidulus  Grun.;  Schmidt,  Atlas  pi.  58./.  tO-il.  1878  (not  p/.  llS.f. 
18.  1888).     Van   Heur.  S>Tiop.  pi.  hi*.  J.  2.  1881.     Pant.  Beitr.  Bacill.  Ung.  1: 
73.  pi.  U.J.  214.  188(>.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  480.  1889.     De  Toni, 
Syll.  Alg.  2:  1222.  1894.    Jan.  Diat.  Gaz.  Exptnl.  pi.  5,f.  IS. 
Found  at  station  4516H,  off  Lower  California. 

CoBcinodiscus  nitidus  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  499.  pi.  19.  /.  4S.  1856. 
Schmidt,  Atlas  pi.  58.  /.  16-19.  1878;  Jahresb.  Komm.  Deut.  Meere2:  94.  pi.  3. 
f.  S2.  1874.  Pritch.  Hist.  Infus.  ed.  4.  831.  pi.  8.  f.  18.  1861.  Jan.  Diat.  Gaz. 
Exped.  pi.  5.f.  12,  14~16  (not  /.  Li).  Pant.  Beitr.  Bacill.  Ung.  1:  75.  pi.  18. 
/.  166.  Van  Ileur.  Synop.  Suppl.  pi.  C.  f.  41.  1885.  Wolle,  Diat.  N.  A.  pi.  94. 
f.  22-2S.  1890.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  478.  pi.  1.  f.  21.  1889?  De 
Toni,  Syll.  Alg.  2:  1221.  Cleve  &,  Moll.  t>i3c  no.  150,  155,  208,  210,  257,  311. 
Cosdnodiscus  foraminosiim  Grev.  MS.  in  Coll.  Brit.  Mus. 

This  and  the  former  species  show  considerable  n^seniblance  to  certain  members  of 
the  genus  Stictodiscus.^ 
Found  at  station  2807,  Galapagos  Islands. 


o Trans.  Micr.  Soc.  Lond.  n.  s.  14:  pi.  l.f.  8.  1866. 
&  Ehrenb.  Mikrog.  pi.  18.  f.  44.  1854. 
cDenkschr.  Akad.  Wien  48'^:  72.  1884. 
rfProc.  Roy.  Soc.  Edinb.  16:  511.  1889. 
^Op.  cit.  512. 

/Ehrenb.  Mikrog.  pi.  20.  f.  29a-b.  1854. 

gCi.  Schmidt,  Atlas  pi.  202.  f.  4.  1896  and  Journ.  Quek.  Micr.  Club  II.  8:  pi.  5. 
/.  7.  1887. 
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CoBcinodi8Cii8  nobiliB  Grun.  Joum.  Roy.  Micr.  Soc.  2:  687.  pi.  2Uf.  1. 1879.    Jan. 
Diat.  Gaz.  Exped.  pi.  6./.  13,  pi.  2./.  6,  unnamed,  o    De  Toni,  Syll.  Alg.  2:  1266. 
1894.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  545.  1889. 
Coscinodiscus  regim  Wall,   in  Schneider,  Beitr.   Kennt.  Kauk.  27.  1878,    Journ. 

Roy.  Micr.  Soc.  2:  687.  1879. 
This  large  and  extremely  delicate  species  is  close  to  C.  fulgtiralis  Brun,'>  and  to  C. 
diorama  Schmidt;  c  the  chief  mark  of  distinction  being  the  far  more  rapid  increase  of 
the  areolation  from  the  center  outward,  and  the  consequently  more  robust  size  of  the 
network  in  the  last-named  forms. 

Found  at  stations  2882,  2919,  2923,  2929,  3346,  3712H,  4014H,  off  Oregon,  southern 
California,  Washington,  Okhotsk  Sea,  and  Honshu  Island,  Japan. 

Coscinodiscus  nodulifer  Schmidt,  Atlas  pi.  59.  f.  W-2.S.  1878.    Jan.  Diat.  Gaz. 
Exped.  pi.   J.  f.   4-5.     Wolle,  Diat.  N.  A.  pi.  94.  f.  7.  1890.     Ratt.  Proc.  Roy. 
Soc.  Edinb.  16:  520.  1889.     De  Toni,  Syll.  Alg.  2: 1249.  1894.     Cleve  &  Moll,  type 
no.  57, 155. 
Coscinodiscus  radiatm  Ehrenb.  err.  det.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  98.  1874. 
Rattray  erroneously  credits  the  name  to  Janisch.     In  both  the  first  and  second  edi- 
tion of  Schmidt's  Atlas  it  is  credited  to  Schmidt,  as  well  as  in  the  note  of  Rattray's  in 
his  revision  of  the  genus,o  containing  a  list  of  the  identifications  by  Janisch  of  his 
plates  of  the  Gazelle  Expedition. 

Found  at  stations  2690H,  2807,  2916H,  2917H,  2920H,  3013H,  off  California,  Gala- 
pagos Islands,  to  Hawaiian  Islands. 

Coscinodiscus  normanni  Greg. ;  Grev.  Quart.  Journ.  Micr.  Sci.  7:  80.  pi.  6.  f.  S.  1859. 
Moeb.  Diat.-taf.  pi.  W.  f.  S.  1890.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  500.  1889. 
De  Toni.  Syll.  Alg.  2:  1235.  1894. 
Coscinodiscus  norniannicus   Greg.;   Van    Heur.  Synop.  pi.  ISl.  f.  J.  1881;  type 

no.  532. 
Odontodisais  suhlilis  Grun.;   Schmidt,  Jahresb.  Komm.  Deut.  Meere  2:  95.  1874. 

Van  Heur.  Synop.  218.  1885. 
Coscinodiscus  suhlilis  Ehrenb.;  Eulen.  Diat.  Sp.  Typ.  no.  115(cf.  Van  Heur.  Synop. 

218.  pi.  ISl.f.  1.  1881-85). 
Coscinodiscus  curvatulus  Grun.  var.;   Cleve,   in  Nordensk.  Vega  Exped.  3:   488. 

1883. 
Coscinodiscus  fasciailatus  Schmidt,  Jahresb.  Komm.  Deut.  Meere,  2:  95.  pi.  S.f.  41. 

1874;  Atlas  pi.  57.  f.  9,  10.  1878. 
My  specimens  are  with  very  obscure  apiculae  or  wholly  without  them,  a  condition 
noted  by  Rattray.  The  specimen  from  station  3669H  is  placed  here  with  some  doubt. 
The  beads  are  slightly  oval.  It  is  nearest  to  the  unnamed  figure,*^  on  which  Schmidt « 
has  given  reasons  for  withholding  from  this  species.  Rattray  erroneously  refers  a  fig. 
ure  /  to  this* species  to  which  Janisch  gives  the  name  C.  atlanticus  Grun.,^  which  should 
probably  be  C.  atlanticus  Castr.  as  figured  in  the  subspecies,^  a  form  recognized  as  valid 
by  Rattray. 

Found  at  stations  2844,  3526,  3571H,  3607,  3669H,  Aleutian  Islands,  Bering  Sea, 
Pribilof  and  Commander  Islands,  and  along  Kuril  Chain. 


oCf.  Proc.  Roy.  Soc.  Edinb.  16:  462.  1889. 

6  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31^:  21.  pi.  21.  f.  6.  1891. 

c  Schmidt,  Atlas  pi.  64.  /.  ^.  1878. 

d  Schmidt,  Jahresb.  Komm.  Deut.  Meere  2:  pi.  S.f.  42. 1874  . 

«0p.  cit.95. 

/Jan.  Diat.  Gaz.  Exped.  pi.  5.f.  6. 

Q  Proc.  Roy.  Soc.  Edinb.  16:  462.  1889. 

*  Castr.  Rep.  Voy.  Chall.  Bot.  2:  pi.  S.f.  7.  1886. 
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CoBcmodiscus  obecurus  Schmidt,  Atlas  pi.  61.  f.  16-18.  1878.     Grun.  Denksvxu-. 
Akad.  Wit'n  4S^:  74.  1884.     Ratt.   Proc.  Roy.  Soc.  Edinb.  16:  513.  1889.     De 
Toni,  Syll.  Alg.  2:  1244.  1894. 
Cestodisciis  obscunis  Van  Hour.  Synop.  pi.  U9.f.  4-  1881. 

The  general  cell  structure  of  my  specimens  agrees  well  with  the  above,  and  ih*- 
cliaracteristic  minute  beads  at  the  inner  ends  of  the  semiradial  lines  are  very  evident. 
They  do  not  appear  in  the  somewhat  doubtful  photograph  of  this  diatom  by  Doctor 
Woodward. a  The  specimen  from  Sendai,  Japan,  called  by  Bnin  C  obscurus  floralis,i> 
can  hardly  be  classcnl  here;  the  fine  bt^aded  secondary  markings  in  the  hexagon^t  and 
the  absence  of  a  striated  border  mark  them  as  distinct.  Bnin's  form  is,  except  for  the 
coarser  marking,  nearer  to  C.  fioriduhis  Schmidt,  which,  like  the  above,  has  minute 
beads  at  the  terminations  of  the  semiradial  lines. 

Found  at  station  2844,  south  of  Alaska.' 

Cosdnodiscus  oculuB-iridis  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1839:  147. 1841; 
Mikrog.  pi.  18.  f.  42,  pi  19.  /  2. 1854.  Jan.  Abh.  Schles.  Ges.  Vaterl.  Cult.  1862"^: 
3.  pi.  iB.f.  6,  pi.  2A.f.  4.  1862.  Schmidt,  Atlas  pi.  63.  f.  4  (no  name),  6-9.  1S7S: 
pi.  113.  f.  1,  3-5.  20.  1888.  Gnin.  Denkschr.  Akad.  Wien  48*:  77.  1884.  Jan. 
Diat.  Gaz.  Exped.  pi.  t.J.  i.  Cleve  &  Mdll.  type  no.  3,  57,  162,  215,  258.  259.  276. 
319.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  559.  1889.  Pritch.  Hist.  Infus.  ed.  4.  828. 
1861.  De  Toni,  Syll.  Alg.  2:  1275.  1894. 
Coscinodiscus  centralis  Ehrenb.  Mikrog.  pi.  21./.  3.  H.  L.  Smith,  Sp.  Diat.  Typ.  no. 
91  (not  no.  92).  1874. 

Rattray  unites  with  the  above  list  C.  omphalanthus  Grun.,  c  C.  asteromphalm  Ehrenb., ^ 
and  Cestodiscus  radmtus  Ehrenb. «  1  do  not  think  these  can  be  classed  here.  I  also 
look  on  Rattray's  C.  ociili(s-iridlH  loeulifera  /  as  of  doubtful  worth. 

Found  at  stations  2929,  3604,  4530H,  off  southern  California  and  Bering  Sea. 

CoBcinodiscus  pentas  (Ehrenb.)  Mann. 
Symbolophora  pcntas  Ehrenb.  Rer.  Akad.  Wiss.  Berl.  1844:  205.  1845;  Mikrog.  pi. 

35 A.  XXII.  f.  UK  1854.     Griff.  &  Henf.  Micr.  Diet.  ed.  3.  pi.  43.  f.  S€.    1875. 

Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  283.  pi.  12.  II.  f.  1.  1873. 
A^ymbolophora  Ducrotrias  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  205.*  1845;  Mikreg. 

pi.  35 A,  21.  f.  16.  1854.     Pritch.  Hist.  Infus.  ed.  4.  833.  1861.     Griff.  &  Henf. 

Micr.  Diet.  ed.  3.  pi.  43.  f.  55.  1875. 
Symbolophora  tetras  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  205.  1845.     Fhrenb. 

Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  394.  pi.  12.  II.  f.  1.  1873. 
Symbolophora  heroji  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  205.  1845.^ 
Coscinodisnis  .stcUaris  Roper,  Quart.  Journ.  Micr.  Sci.  6:  21.  pi.  3.f.  S.  1858.     Moeb. 

Diat.-taf.  pi.  13.  f.  3.     Pritch.  Hist.  Infus.  ed.  4.  828.  pi.  5.f.  83.  1861.     C^j^t. 

Rep.  Voy.  (hall.  Bot.  2:  155,  158.  pi.  3.  J.  J.  pi.  5./.  9.    Grove;  Schmidt,  Atlas 


o  Van  Heur.  Synop.  pi.  1^9.  f.  4-  1881. 

feMem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31':  23.  pi.  20.  f.  2.  1891. 

<- Schmidt,  Atlas  pi.  63.  f.  2.  1878. 

d  S<»hmidt,  KX\'^  pi.  60.  J.  7.  1878  and  Grun.  Denkschr.  Akad.  Wien  48^:  77.  1884. 

e  Van  Heur.  Synop.  pi.  129.  f.  5.  1881. 

/Proc.  Roy.  Soc.  Edinb.  16:  pi.  l.J.  2.  1889. 

9 Symbolophora  microtctras  Ehrenb.,  S.  micro pentas  Ehrenb.,  and  S.  jnicrokexat 
Ehrenb.  Monat^ber.  Akad.  Wiss.  Berl.  1855:  302.  1856,  are  all  nomina  nuda.  S.  trin- 
itatis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  88.  1845.  Pritch.  Hist.  Infus.  ed.  4. 
8:^3.  pi.  11.  f.  36.  1861.  Griff.  &  Henf.  Micr.  Diet.  ed.  3.  pi.  19.  f.  6.  1875.  Am.  Joum, 
Sci.  48:  pi.  4'f'  1-  1845  is  here  excluded,  as  it  is  an  Actinoptychus. 
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pi  264.  f.  4.  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  261.  1875.  Ratt.  Proc. 
Roy.  Soc.  Edinb.  16:  493.  1889.  Grun.  Denkschr.  Akad.  Wien  48»:  82.  1884. 
De  Toni,  Syll.  Alg.  2:  1231.  1894. 

Cosdnodiscus  symbolophorus  Grun.  Denkschr.  Akad.  Wien  48*:  82.  pi.  4-  f-  S-6. 
1884.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  492.  1889.  Schmidt,  Atlas  pi.  138./. 
1-5.     De  Toni,  Syll.  Alg.  2:  1230.  1894. 

I  include  in  this  species  a  large  number  of  varieties  found  in  the  various  dredgings 
an4  soundings  named.  I  am  convinced  that  there  is  no  reasonable  ground  for  Gni- 
now's  C.  symholophorus  as  distinguished  from  Roper's  older  name  C.  sUllaris.  Grunow 
admits  that  the  difference  is  one  of  relative  fineness  of  marking — too  slight  a  character 
for  creating  a  new  species,  especially  when  this  difference  is  by  no  means  striking 
and  many  intermediate  forms  are  obtainable.  Both  have  the  same  relative  convex- 
ity of  valve;  the  same  striking  stellate  cluster  at  the  center;  the  same  arrangement  of 
fine  beading,  namely,  in  fascicles  whose  component  rows  are  parallel  to  the  Icmgest 
radial  middle  row.  By  thus  abandoning  the  untenable  distincticm  separating  these 
two  we  have  a  sharply  defined  species,  its  nearest  relative  being  C.  suhtilis  Ehrenb., 
from  which  it  is  distinguished  by  the  stellate  marking  of  the  center  and  the  absencv. 
of  minute  processes  next  the  Ixjrder.  The  older  specific  names  of  Ehrenberg  given 
above  under  the  now-abandoned  genus  Symbolophora  take  precedence  over  those  of 
Grunow  and  Roper.  I  have  selected  S.  pentas,  published  simultaneously  with  S. 
microtrias  and  S.  tetras^  because  I  have  found  the  five-parted  star  at  the  center  to  be 
more  common  than  the  rest  and  because  Ehrenberg's  illustration  cited  above  is  quite 
satisfactory. 

Found   at  stations  2807,  2848,  2859,  2860,  2919,  3346,  3361II,  3603,  3604,  3604H, 
3671,  4029H,  Galapagos  Islands,  off  Alaska  peninsula,  off  British  Columbia  to  south- 
em  California  and  Bering  Sea. 
CoBcinodiscus  pustulatus  Mann,  sp.  nov.  Plate  XLVTII,  figure  3. 

Valve  strongly  and  evenly  convex,  covered  with  large  conical  (not  hemispherical) 
beads,  symmetrically  arranged  in  decussating  rows,  as  in  C.  symynetricus  Grev.,  the 
largest  at  the  center  and  regularly  decreasing  to  the  l)order,  but  terminating  just 
within  the  border  in  a  single  row  of  increased  size;  border  broad,  stout,  and  hyaline. 
The  heavy  cone-shaped  beads  give  a  remarkable  brilliancy  to  the  diatom. 

Diameter  of  valve,  0.1  mm. 

Type  in  the  IT.  S.  National  Museum,  No.  590156,  from  station  356511,  Bering  Sea, 
July  6,  1895;  1,866  fathoms,  bottom  of  blue  mud  (K)ze. 

It  should  be  here  noted  that  what  resembles  a  pseudonodule  near  the  l^order  in  the 
photograph  herewith  reproduced  is,  together  with  thr(»e  flecks  near  the  center,  due 
to  defects  in  the  negative. 

CoscinodiBCUS  radiatus  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1839:  148.  pi.  3.  f. 

la-c  (not  d.).  1841;  Mikrog.  pi.  19.  f.  7,  pi.  22.  f.  3,  pi.  S3.  XIIL  /.  2  (not  2*), 

pi.  33.  XVI.f.  (5,  pi.  SoA.  XVII.f.  6  (doubtful=pZ.  20.  I.f.  21,  pi.  21.  J.  1).  1854. 

Pritch.  Hist.  Infus.  ed.  4.  ^30.  pi.  11.  f.  39,  40.  1861.     Schmidt,  Atlas  pi.  60.  f. 

5,  6,  9,  10,  pi.  61.  f.  13  (undetermined).  1878;  pi.  6r).  f.  8  (no  name).  1881;  pL 

lis.  f.  8,  15  (no  name).  21.  1888.     Schmidt,  Jahresb.  Komm.  Deut.  Meere  2:  94. 

pl.S.  f.  34.  1874.     Grun.  Denkschr.  Akad.  Wien  48^:  71.  pi.  3./.  1-4,  7.  1884. 

Cleve  &  M611.  types  no.  57,  114,  155,  164,  207,  211,  215,  257.     Van  Ileur.  Synop. 

pi.  129.  f.  1.  1881.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  165.  pi.  29.  f.  2,  11,  15.  1886. 

Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  514.  1889.     De  Toni,  Syll.  Alg.  2:  1244.  1894. 

(exclude  here  C.  radiaim  Bail.  Am.  Joum.  Sci.  42:  95.  pi.  2.f.  14.  1842;  also  C. 

radiatus  Weisse,  Bull.  Acad.  St.  Petersb.  12:  122.  pi.  I.f.  25.  1868). 
Coscinodisnu  caspius  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  394.  pi.  12.  I.f. 

14.  1873. 
Cosdnodiscus  horealis  Ehrenb.  Monatsber.  Akad.  Wiss.  Berl.  1861:  294.  1862,  not 

C.  horealis  BaU.  Am.  Joum.  Sci.  22:  3.  1856. 
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Coscinodwcus  denus  Schmidt,  Atlas  pi.  60.  /.  1-4.  1878.    Van  Heur.  Synop.  pi.  ISO, 

f.  S.  1881.     Cleve  &  M6ll.  type  no.  150. 
Coscinodiscus  fallwr  Schum.  Schrift.  Phys.  Okon.  Gesell.  Konigsb.  8:  62.  pi.  S,f. 

76.  1867  (cf.  Castr.  Rep.  Voy.  Chall.  Bot.  2:  165.  pi.  29.  f.  2,  11.  15.  1886). 
Rattray  includes  under  the  alK)ve  category  several  references,**  which  are  omitted 
here. 

Found  at  stations  2807,  3604,  2835,  Galapagos  Islands,  ofif  Lower  California  and 
Bering  Sea. 

CoednodiBcua  robuatua  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  3.  pi.  l.f.  S.  1866. 
Moeb.  Diat.-taf.  pi.  70. f.  8. 1890.  Jan.  Diat.  Gaz.  Exped.  pi.  4  J- 10-11.  Sckmidt, 
Atlas  pi.  62.  f.  16,  17  (not  /.  1-6).  1878.  Grun.  Denkschr.  Akad.  Wien  «^:  72. 
1884.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  511.  1889.  De  Toni,  Syll.  Alg.«f  1243. 
3894.  Plate  XLVIII,  FietJliE  4. 

CoscxTwdiscxa  snhvelatus  Grun.;  Schmidt,  Atlas  pi.  65,  f.  9.  1881. 

Coscinodiscus  marginahis  Ehrenb.  var.  Grun.  Denkschr.  Akad.  Wien  48*:  Tf.  1884. 

Coscinodisnis  hinkerianus  Truan  &  Witt,  Diat.  Hayti  13.  pi.  S.f.  1.  1888. 

Greville's  figure  and  its  reproduction  cited  above  by  Moebius  are,  as  Rattray  {x>ints 
out.  somewhat  idealized.  A  variety  was  found  at  station  3399H  corresponding  to  the 
one  that  Schmidt  &  considerH  doubtful.  C.  subvelatus  Grun.  is  also  a  rather  too  diver- 
gent variety,  while  C.  Hnkeriamis  Truan  &  Witt  is  either  a  variety  with  unusually 
narrow  margin  or  a  type  form  with  margin  wanting.  The  confusion  between  thia 
species  and  C.  marginatus  Ehrenb.  has  been  discussed  under  that  heading. 

Found  at  stations  3346,  3361II,  3399H,  3604,  3663H,  3693H,  3784,  3785,  4023H, 
4025H,  off  Washington,  Bering  Sea  and  Okhotsk  Sea. 

In  Rattray's  revision*"  occurs  this  paragraph:  '*In  a  Santa  Monica  form,  13  mm.  in 
diameter,  discoven»d  by  D(>(tx)r  Rae,  the  usual  striated  border  was  surrounded  by  a 
second  more  sharply  defined  but  narrower  band,  with  a  slightly  convex  surface,  and 
bearing  delicate  striae,  8  to  10  in  0.01  mm.  At  one  place  this  band  is  interrupted  and 
somewhat  more  convex  on  the  two  sides  of  the  break.  This  gives  it  the  appearance 
of  an  <*lastic  spring  enveloping  the  valve."  Specimens  of  this  structure  are  not 
infrequent  at  station  3361 H,  which  is  in  Bering  Sea  northwest  from  Pribilof  Islajids. 
At  station  4025H,  a  little  north  of  the  Aleutian  Islands,  it  is  decidedly  abundant. 
Nor  is  such  a  band  confined  to  thus  species.  Brun  d  figures  precisely  this  condition 
on  a  specimen  of  (\  crasms  Bail.  It  would  be  interwting  to  know  the  precise 
physiological  signification  of  this  feature,  its  only  occasional  presence  in  the  different 
sp(H-i(\s  implying  that  it  has  such  signification.  Figures  of  this  form  and  a  morpho- 
logical discussic**!  of  the  interrupted  diatom  girdle  have  been  published  by  Palmer  & 
K(H»ley.^  The  form  found  at  station  4025H  is  represented  in  the  accompanying 
figure. 

CoBcinodiacuaaimbirakianuB  Grun.  Denkschr.  Akad  .Wien  48^:  81. 1884.     Schmidt, 
Atlas  pi.  lis.  f.  11-U.  1888.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  489.  1889.     De 
Toni,  Syll.  Alg.  2:  1228.  1804. 
My  specimen  is  a  typical  example  of  this  unusual  species.    As  the  sounding  in 

which  it  occurred  was  made  off  the  coast  of  Alaska,  and  as  the  only  places  heretofore 

"Ehrenb.  Mikmg.  pi.  3.3.  XTII.f.  2*.  Schmidt,  Atlas  pi.  62.  f.  18.  1878.  H.  L. 
Smith,  Sp.  Diat.  Typ.  no.  99.  This  last  is  pn)bably  an  error.  No.  99  is  marked 
C.  svidtillaiis  Grev.,  and  contains  no  example  of  C.  radiatus.  No.  98  is  marked  C. 
radiatus  Ehrenb.,  but  is  wrong.     It  is  C.  nodulifer  Schmidt. 

b  Schmidt,  Atla.s  pi.  62.  f.  1.  1878. 

c  Proc.  Roy.  Soc.  Edinb.  16:  512.  1889. 

dMem.  Soc.  Phys.  et  Ilipt.  Nat.  Geneva  31':  pi.  20./.  3.  1891. 

«Proc.  Acad.  Phila.  1900:  465-479.  pi.  15-16.  1900. 
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reported  where  it  has  been  found  are  in  Russia  (i.  e.  Simbrisk,  Ananino,  and  Arch- 
angelflk-kvirojedowo),  it  would  be  interesting  to  know  the  geological  outcrop  that 
fumifihed  tbis<«pecimen.  -  - 

Found  at  station  3361H,  Bering  Sea. 

Coscinodiscos  subtUia  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  412.  pi  1,  TIL 
f.  18,  pi  3.  VII.  f.  4.  1843:  Mikrog.  pi  18.  f.  S5,  pi  SS.  XIII  /.  4,  pi  SS,  XVLf, 
7,  pi  M.  VU.f.  6,  pi  S5.  XXII  f.  5,  pi  35.  XXIII.f.  5.  1854.  Ehrenb.  Phys. 
Abh.  Akad.  Wiss.  Berl.  1841:  438.  pi  1.  III.  f.  18.  1843.  Grev.  Quart.  Joum. 
Micr.  Sci.  7:  81.  1859.  Pritch.  Hist.  Infus.  ed.  4.  830.  1861.  Jan.  Abh.  Schl. 
Ges.  Vaterl.  Cult.  1862^:  4.  pi  lA.f.  2,  1862.  Jan.  Diat.  Gaz.  Exped.  pi  i.f.  8. 
Schmidt,  Atlas  pi  57.  f.  11-16.  1878.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  100. 
Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  494.  1889.  De  Toni,  Syll.  Alg.  2:  1232. 
1894  (exclude  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  443.  pi  3.  VII.  f.  4. 
1843.  Grun.  Denkschr.  Akad.  Wien  48^:  81.  pi  3.  f.  26,  1884.  Ehrenb. 
Mikrog.  pi  22.  f.  4.  1854). 

Rattray  has  included  here  several  references  which  are  very  questionable.^  The  two 
varieties  described  by  him&  are  very  unsatisfactory  and  uncertain  examples  of  this 
species.  Its  boundaries  are  unquestionably  misty.  It  approaches  C.  normanni 
Greg.,  C.  odontophoriis  Grun.,  C.  rotkii  Grun.,  C.  symmetricus  Grev.,  (\  fascicitlatns 
Schmidt,  C  denarius  Schmidt.  H.  L.  Smith's  type  no.  100  is  truly  typical.  Com- 
pare synonymy  of  C.  normanni  Greg. 

Found  at  stations  2844,  3526,  3604H,  3607,  3635H,  Aleutian  Islands  and  Bering  Sea. 

GodcinodlBCUs  undtdosus  Mann,  sp.  nov.  Plate  XLIX,  figure  I. 

Frustules  small  and  very  delicate;  valves  slightly  and  evenly  convex;  markings  of 
oval  beads  elongated  in  the  radial  line,  all  of  one  size  very  small,  arranged  in  radiat- 
ing rows,  but  so  spaced  in  the  rows  as  to  produce  a  uniform  delicate  wavy  appearance 
over  the  entire  valve;  border  moderately  broad,  perfectly  smooth.  A  fragile  and 
handsome  species,  found  only  in  the  following  dredging,  there  quite  abundant. 

Diameter  of  valve,  0. 125  to  0. 136  mm . 

Type  in  the  U.  S.  National  Museum,  No.  590121,  from  station  3526,  Bering  Sea, 
August  5,  1893;  49  fathoms,  bottom  of  fine  sand  and  dark  mud. 

CoBcinodiscuB  verecundus  Mann,  sp.  nov.  Plate  L,  figure  1. 

Valve  nearly  flat;  central  area  very  minute  or  wanting,  marking  of  minute  beads, 
the  largest  at  the  center  and  regularly  decreasing  to  the  border;  arranged  in  indistinct 
fascicles,  12  to  14  in  number,  irregular  in  width,  showing  the  watch-milling  effect  of  an 
Actinocyclus;  border  of  two  distinct  portions  equal  in  width,  namely,  each  about  one- 
twentieth  the  radius;  the  inner  portion  a  smooth  band  ornamented  with  evenly  set, 
laige  but  dim  beads  in  a  single  circle;  the  outer  portion  strongly  marked  with  trans- 
verse (radial)  striae,  slightly  wider  on  the  outer  side.  The  entire  valve  most  delicate 
and  pellucid. 

Diameter  of  valve,  0.078  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590122  from  station  3688H,  Okhotsk 
Sea,  August  27, 1896;  1,562  fathoms,  bottom  of  brown  mud  and  fine  sand. 

<•  Jan.  Diat.  Gaz.  Exped.  pi  4-/- 1-2  (named  C.  leniiginosus  Jan.),  pi  5.  f.  7,  pi  6, 
/.  /,  5,  pi  20.  f.  5.  Schmidt,  Atlas  pZ.  57./.  28-29  (no  name),  pi  58.  f.  37  (no  name). 
1878.  Van  Heur.  Synop.  218.  pi  131.  f.  1.  1881-1885  (as  C.  suhtilis  Ehrenb.?  in  text 
and  C.  normannicus  Greg,  iii  plate). 

i^Proc.  Roy.  Soc.  Edinb.  16:  497.  pi  l.f.  16,  pi  3./.  6.  1889. 
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CoBcinodiBCUB  woodwardii  Eulen.  Dial.  Sp.  Typ.  no.  116.  1868.     Schmidt,  AUaa 

pi.  60.  f.  8,  pi.  61.  f.  3.  1878;  pi.  6.^.f.  2.  1881. 

I  do  not  find  satiHfactory  re^won  for  placing  this  diatom  under  C.  apiculattts  Ehrenh. 
as  is  done  by  Rattray"  and  copied  in  De  Toni.*  Although  our  knowledge  of  the  latter 
species  is  most  obscure,  yet  so  far  as  the  form  is  now  represented  it  has  only  a  remote 
resemblance  to  the  above.  Its  typical  structure  is  with  beaded  valves,  while  the 
above  is  covered  with  a  fine  network;  and  although  the  transition  from  beads  to  hexa- 
gons by  the  enlargement  of  the  beading  and  their  subsequent  lateral  pressure  is  an 
easily  underst<^)od  one,  I  think  the  form  is  then  so  far  from  the  type  as  to  have  passed 
over  into  another  species.  Rattray  has,  I  think,  suggested  a  more  important  affinity 
than  the  one  above  by  his  remark^  that  (\  apiculatus  '*  when  its  markings  are  polygonal 
and  in  contact  is  distinguished  from  C.  radiatus  Ehrenb.  by  the  presence  of  a  central 
space."  This  is  very  nearly  the  structure  represented  by  C.  woodwardii,  which  I 
would  then^fore  prefer  to  place  as  a  variety  of  C.  radiatus  rather  than  to  unite  it 
with  r.  apiculatus,  as  1  look  upon  the  minute  and  irregular  central  area  of  this  sp^ecies 
as  less  significant  than  the  striking  structural  contrast  between  it  and  C.  apiculatus. 
But  for  the  present  at  least  it  is  better  to  keep  this  species  independent,  as  is  done  by 
Grunow,  Schmidt,  and  others.  Ilabirshaw  makes  this  name  synonymous  with  C.  argus 
Ehrcnl).,  an  i(lentificati(m  quite  out  of  the  question. 

Found  at  station  2694 II,  off  California. 

ACTINOCYCLUS  Bhrenb. 

Actinocyclufl  Ehrenl).  Her.  Akad.  Wiss.  Berl.  1837:   61.  1838;  Jnfus.  171. 1838;    Ber. 

Akad.  Wiss.  Berl.  1840:  202-204.  1841. 
Pyxidicula  Ehrenb.  in  part;  Ber.  Akad.  Wiss.  Berl.  1844:  85.  1845. 
Eupodiscus  Ehrenb.  in  part;  W.  Smith,  Synop.  Brit.  Diat.  1:  24.  pi.  4.f.  41.  1853. 

Breb.  Journ.  Quek.  Micr.  (lub  2:  71.  1870.    Greg.  Trans.  Roy.  Soc.  Edinb.  21: 

501.  1857. 
Actinoptychus  Ehrenb.  in  part;  Ehrenb.  Mikrog.  pi.  18.  f.  12.  1854.     Kutz.     Bacill. 

134.  1844.     Bright.  Quart.  Joum.  Micr.  Sci.  8:  94.  1860. 
Aalisc\is  Ehrenb.  ifi  part;  Rabh.  Fl.  Eur.  Alg.  1:  320.  1864. 
Hyalodianis  Ehrenb.  in  part;  II.  L.  Smith,  Amer.  Joum.  Mici.  2:  100. 1877. 
SlictodiscusQsTi^w  in  part;  Grun.;  Van  Heur.  Synop.  pi.  118.  f.  4-  1881. 
Porfo«i>a Ehrenb.  in  part;  Grun.;  Van  Heur.  Synop./)/.  118.  f.  5.  1881. 
Micropodiscus  Grun.;  Van  Heur.  Synop.  pi.  118.  f.  5.  1881. 
Roperia  Grun.;  Grun  in  Van  Heur.  Synop.  pi.  118.  f.  6.  note.  1881.     Katt.  Joum. 

Rf)y.  Micr.  Soc.  8'-^:  917.  1888. 
/*osri/?of/6.sr?/«  Ehronb.  in  part;  Grun.  Denkachr.  Akad.  Wien  48^:  83.  1884.    Norm. 

Trans.  Micr.  Soc.  Lcmd.  n.  s.  9:  7.  1861.     Grove,  Proc.  Roy.  Soc.  Edinb.  17:  449. 

1890. 

This  gt'nus  is  one  of  extreme  difficulty — first,  because  of  the  remarkable  confusion 
between  it  and  other  genera,  especially  in  the  earlier  writers;  the  result  being  that 
such  actinocydoid  forms  as  are  treated  by  them  are  difficult  to  find.  This  is  especially 
the  case  in  regard  to  this  genus  and  Actinoptychus  Ehrenb.,  on  the  part  of  Ehrenberg, 
Kutzing,  (Jreville,  Brightwell,  and  others,  a  condition  growing  out  of  the  fact  that 
when  Ehrcnberg  first  constituted  the  genus  Actinocyclus  it  made  no  distinction 
between  these  and  the  Actinoptychus  forms,  which,  though  so  dissimilar,  were  not 
separated  until  1840,  whcm  Ehrenl)erg  created  the  genus  Actinoptychus  for  that  pur- 


a  Proc.  Roy.  Soc.  Edinb.  16:  571.  1889. 
&De  Toni,  Syll.  Alg.  2:  1283.  1894. 
c  Op.  cit.  570. 


Digitized  by 


Google 


MANN DIATOMS  "OF    THK    ALBATROSS   VOYAGES.  261 

poHo.  Kiitzing,  (ireville,  and  Brightwell,  however,  ignored  this  latter  genus,  and  so 
perpetuated  the  error.  In  addition  to  the  confusion  between  the  above-mentioned 
genera,  there  is  a  second  reason  for  the  difficulty  here  encountered,  and  one  that  partly 
explains  the  other;  the  inconstant  and  rather  trivial  generic  distinction  between  this 
and  Coecinodiscus  Ehrenb.  The  general  structure  and  markings €ire  those  of  the  latter 
genus,  and  the  one  striking  distinguishing  feature,  the  "pseudonodule-*'  of  Actinocy- 
clus,  is  unquestionably  very  inconstant.  Some  species,  like  A.  pyrotechnint^  Deby, 
seem  fairly  well  marked  and  stable;  but  many  others  differ  from  well-known  speciips 
of  (^oscinodiscus  only  in  the  presence  of  this  pseudonodule,  and  it  is  not  unusual  to  find 
specimens  both  with  and  without  this  structure  in  the  same  gathering.  Thus  C.  air- 
ralulu-8  Grun.,  is  A.  nirvatnhis  Jan.,  without  its  pseudonodule;  so  also  C  subtilis 
Ehrenb.  and  A.  subtilis  Greg.,  C.  fusais  Norm.,  and  A.  ralfsii  (W.  Smith)  Ralfs,  ('. 
tubermlatus  Grev.,  and  A.  sparsus  (Greg.)  Ratt.;  while  in  H.  L.  Smith's  type  slide  no. 
12  the  form  he  calls  ' '  Actinocyclus  inter punctat us  Bright.,"  is  uniformly  lacking'in  the 
pseudonodule  and  agrees  exactly  with  his  type  slide  no.  421,  marked  '^Podosira 
maxima  Grun."  There  might  be  menticmed  a  third  reason  for  the  difficult  character 
of  this  genus,  namely,  the  lack  of  good  literature  on  the  subject  and  especially  of  good 
figures  of  the  species.  Rattray's  revision  of  Actinocyduso  contains  some  excellent 
work,  but  it  leavers  much  to  be  dmred.  T(K)  many  old  specific  names  have  been  dis- 
turbed; the  illustrations  are  scanty  and  t^x)  small,  and  the  analytical  key  is  most  diffi- 
cult to  use.  Schmidt*8  Atlas  has  so  far  practically  ignored  this  much  needed  sub- 
ject, an  undertaking  of  far  more  importance  to  the  science  than  the  wearisome 
reillustration  of  species  already  repeatedly  figured  in  its  plates. 

Actinocyclus  alienus  Grun.;  Van  Ileur.  Synop.  pi.  lJ5.f.  in,  12. 1881.  Ratt.  Journ. 
Quek.  Micr.  Club  II.  4:  144.  1890.  Wofle,  Diat.  N.  A.  pl.'8r,.f.  U.  1890.  DeToni, 
Syll.  Alg.  2:  11G5.  1894. 

The  specimens  found  by  me  agree  with  what  (irunow  calls  variety  califomica,t> 
which  is  the  type  of  the  species. 
Found  at  statitm  3361II,  off  the  coast  of  Alaska. 

Actinocyclus  crass  is  (W.  Smith)  Van  Heur.  Synop.  pi.  U\.  f.  6',  8.  1881.     De  Toni, 
Ryll.  Alg.  2:  1169.  1894. 
Enpofliscns  crasstts  W.  Smith,  Synop.  Brit.  Diat.  1:  24.  pi.  4-/-  41-  1853. 
Actinoqjclns  subcrasstis  Ratt.  Journ.  Quek.  Micr.  Club  II.  4:  154.  1890. 
Actinocyclus  circumdatus  Pant.  Bacill.  Ung.  1:  66.  pi.  S.f.  28.  1887. 

Van  Heurck's  figure  is  hardly  typical,  as  the  beading  is  radially  arranged  in  the 
type.  Rattray's  proposition  to  make  a  new  species  of  the  nonradial  forms  is,  how- 
ever, not  to  be  commended.     They  should  be  l(X)ked  upon  as  varieties  of  the  alM)ve. 

Found  at  station  3346,  off  the  coast  of  Washington. 

Actinocyclus  curvatiilus  Jan.;  Schmidt,  Atlas  pi.  57.  f.  SI.  1878.    Wolle,  Diat.  N.  A. 

p/.  .94./ 7^.  1890. 
Coscinodiscus  curvatulus  subocellatus  Grun.  Denkschr.  Akad.  \Vien48^:  83.  pi.  4.f  .15. 

1884. 
Actinocyclm  subocdlatm  Ratt.  Journ.  Quek.  Micr.  Club  H.  4:  145.  1890. 

The  above  differs  merely  in  it**  pseudonodule  from  Coscinodiscus  curvatulus  (Jrun.,** 
a  difficulty  that  Grunow  tries  to  avoid  by  making  this  species  a  form  as  variety  subocel- 
latus of  that  species. 

Found  at  statfon  2807,  (Jalapagos  Islands. 

a  Journ.  Quek.  Micr.  Club  II.  4:  137-212.  pi.  11.  1890. 
b  Van  Heur.  Synop.  125.  pi.  25.  f.  10. 
c  Schmidt.  Atlas  57./.^,?.  1878, 
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Actinocyclus  (?)  elongatus  Gnin. ;  Van  Heur.  Synop.  pi.  125. f.  15, 11. 1881. 

I  am  in  harmony  with  Van  Heurck  in  doubting  the  correctness  of  calling  this  an 
Actinocyclus.  Not  only  the  extreme  contrast  of  this  elongated  form  with  any  known 
Actinocyclus  (my  specimen  is  twenty  times  as  long  as  wide),  but  the  absence  of  any 
true  pseudonodule  makes  this  classification  unsatisfactory.  In  my  specimen  at  least, 
the  dot  which  Grunow  considers  a  pseudonodule  is  only  an  enlarged  bead  on  the  ujiper 
surface  of  the  valve,  and  lacks  the  shimmering  appearance  of  the  true  pseudonodule. 
In  my  form  also,  as  in  Van  Heurck's  figures,  there  are  two  such,  located  at  short  dis- 
tances from  the  two  ends.  Rattrayo  states  that  the  pseudonodule  is  genuine  in  a 
Tuscarora  valve,  but  doubts  its  genuineness  in  another  subspecies  which  Gninow  for 
that  reason  names  A.  elorhgatus  dubia.b  The  fact  is,  we  have  here  another  illustration 
of  the  difficulty  of  considering  Actinocyclus  anything  more  than  a  subgenus  of  Coe- 
cinodiscus.  Compare  the  figures  of  Van  Heurck  f>  with  that  of  Cosdnodiscus  elongatus 
Grun.  in  figure  14  of  the  same  plate. 

Found  at  station  2919,  off  the  coast  of  southern  California. 

Actinocyclus  interpunctatus  (Bright.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  835.  1861. 

Ratt.  Journ.  Quek.  Micr.  Club  II.  4:  203.  1890.     (Not  H.  L.  Smith  typ.  no.   12.  i 
Actinoptychu^  interpunctatus  Bright.  Quart.  Journ.  Micr.  Sci.  8:  94.  pi.  6./.  17.  1860. 
Hyaloduciis  stelliger  Bail.  err.  det.  Moll.  Amer.  Journ.  Micr.  2:  100.  1877. 
Eupodiscus  (Actinoptychus)  interpunctatus  Bright.;  Grun.  Amer.  Journ.  Micr.  8: 

101-102.  1878. 

The  above  is  perhaps  a  broad  variety  of  A.  ralfdi  (W.  Smith)  Ralfs,  and  differs  little 
fnjm  A.  sparsus  (Greg.)  Ratt.  The  slide  in  H.  L.  Smith's  type  no.  12,  bearing  the 
above  name  and  identical  with  his  slide  421,  marked  '^Podosira  maxima  Grun.,''  is 
better  considered  a  variety  of  A.  ralfsii,  that  is,  if  that  species  and  this  one  are  to  be 
kept  separate.  Ralfs  was  himself  doubtful  about  this  form  being  a  valid  species.  I 
share  this  doubt.  Still,  as  there  is  ground  for  question  on  this  point,  it  is  perhaps 
best  to  accept  Rattray's  decision  and  retain  the  above  name. 

Found  at  station  4505H. 

Actinocyclus  minutus  Grev.;  Ratt.  Journ.  Quek.  Micr.  Club  II.  4:  170.  pi.  11./.4- 
1890. 

The  original  specimens  came  from  Manila;  this  one  from  the  Galapagos  Islands. 
Found  at  station  2807,  Galapagos  Islands. 

Actinocyclus  oliverianus  O'Meara,  Jour.  Linn.  Soc.  Bot.  16:  58.  pi.  l.f.  7.  1876  (?). 

Castr.  Rep.  Voy.  Chall.  Bot.  2:  145.  pl.4j.7.  1886.     Ratt.  Journ.  Quek.  Micr. 

Club  II.  4:  148.  1890. 
Podosira  oliveriana  Gnin.;  Van  Heur.  Synop.  pL  llS.f.S.  1881. 
Micropodiscus  oliirrianus  Grun.;  Van  Hour.  Synop.  pi.  118./. 5.   1881;  Denkschr. 

Akad.  Wien  48^:  79.  1884. 
Actinocyclus  nmbonatus  Castr.  Rep.  Voy.  Chall.  Bot.  2:  145.  pi.  4./.  4-  1886. 

It  is  difficult  to  decide  on  the  genus  of  this  diatom.  It  has  the  shimmering  pseudo- 
nodule of  Actinocyclus,  the  watch-ca.se  milling  of  Podosira  and  the  general  border  of 
Craspedodiscus.  I  place  it  as  above  because  my  form,  unlike  that  figured  by  Van 
Heurck  and  the  one  referred  to  by  Rattray,  has  a  true  pseudonodule,  a  large,  hyaline, 
refractive  globule,  and  not  the  small  process  of  Van  Heurck's  and  Rattray's  figure?. 
The  view  of  Van  Heurck  and  of  Grunow,  who  looked  on  this  as  a  8i)ecie8  of  Podosira, 
does  not  seem  to  me  to  be  tenable.     It  may  be  found  necessary  to  adopt  Grunow's  sug- 

«  Journ.  Quek.  Micr.  Club  II.  4:  197.  1890. 
6  Van  Heur.  Synop.  pi  135. f.  16-17.  1881. 
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gestion  of  putting  this  in  a  new  genus  Micropodiscus;  though  the  name  would  be  bad, 
as  some  specimens  have,  as  above  stated,  not  a  "little  foot,"  but  a  very  evident 
pseudonodule.  Castracane's  figure  gives  emphasis  to  contorted  markings  that  do  not 
occur  in  all  cases.  I  do  not  agree  with  Rattray  that  Actinoq^dus  antarticua  Castr.o 
and  A.  umbonatus  rastr.'>  are  synonymous  with  the  above.  The  failure  to  find  a 
pseudonodule  in  the  original  specimen  by  O'Meara  is  probably  explained  by  the 
inconstancy  of  that  structure. 

Found  at  station  2859,  off  the  (X)ast  of  Alaska. 

ActinocyclusralfBli  (W.  Smith)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4. 835.  pL  5./.  84. 1861. 

Van  Heur.  Synop.  215.  pi.  Ud.f.  6,  pLl24j.l~4.  1881.     O'Meara,   Proc.   Roy. 

Irish  Acad.  II.  2:  268.  pi  S7.f.  1. 1875.     Ratt.  Journ.  Quek.  Micr.  Club  II.  4: 155. 

1890.     DeToni,  Syll.  Alg.  2: 1170. 1894.    Castr.  Rep.  Voy.  Thall.  Dot.  2: 143.  pi  SO. 

f.  1.  1886.     Eng.  &  Pr.  Pflanzenfam.  1^^:  78./.  119B.  1896.     Blake,  Trans.  Wise. 

Acad.  14: 108.  p/.^-^.  1903. 
Eupodiscus  ralfm  W.  Smith,  Synop.  Brit.  Diat.  2:  86.  1856.     Moeb.  Diat.-taf.  pi  5. 

J. 11.  1890. 
Eupodiscus  sparsus  Greg.  Trans.  Micr.  Soc.  lx)nd.  n.  s.  6:  81.  pi  l.f.47.  1857. 
Cosdnodiscm fuscus  Norm.  Trans.  Micr.  Soc.  I^nd.  n.  s.  9:  7.  pl2.f.3.  1861. 
Actinoofclus  Juscus  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  II.  1874. 

The  specimens  found  at  station  3611  are  a  small  and  coarse  variety  similar  to  the 
figure  in  Moebius  cited  above. 
Found  at  stations  336 IH  and  3611,  off  the  coast  of  Alaska. 

ActinocycluB  sparsus  (Greg.)  Ratt.  Journ.  Quek.  Micr.  Club  II.  4:  156,  170.  1890. 
De  Toni,  Syll.  Alg.  2:  1177.  1894. 
Eupodiscus  sparsus  Greg.  Trans.  Micr.  Soc.  Lond.  n.  s.  6: 81.  pi  l.f.  47. 1857.    Moeb. 
Diat.-taf .  pi  12. f.  47.  1890. 

Aciinocyclus  ralfsii  sparsus  Ralfs,  Pritch.  Hist.  Infus.  ed.  4.  835. 1861.    Cleve  &  MoU. 
type  no.  115.  1878. 
Aciinocyclus fasciculatus  Castr.  Rep.  Voy.  Chall.  Bot.  2:  pl.j.f.8-8his.  1886. 

As  Rattray  points  out,  c  it  is  a  matter  of  doubt  if  this  form  is  not  to  be  looked  up>ona8 
a  variety  of  A.  ralfsii^  thus  agreeing  with  Ralfs's  opinion**  in  Pritch.  Hist.  Infus.  above. 
But,  like  Rattray,  I  feel  that  this  union  is  questionable  enough  to  warrant  the  separa- 
tion, at  least  for  the  present.  As  has  been  pointed  out  in  the  discussion  of  the  genus, 
the  above  differs  from  Coscinodiscus  tuberculatum  Grev.,  only  in  the  presence  of  a  pseu- 
donodule. « 

Found  at  station  3346,  off  the  coast  of  Washington. 

Actinocydus  subtilis  (Greg.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  885.  1861.     Ratt. 

Journ.  Quek.  Micr.  Club  II.  4:  188.  1890.     H.  L.  Smith,  Am.  Journ.  Micr.  2: 

101. 1877.    H.  L.  Smith,  Sp.  Diat.  Typ.  14.  1874.     Van  Heur.  Synop.  216.  pi  124, 

/.  7.  1881.     De  Toni,  Syll.  Alg.  2:  1183.  1894. 
Eupodiscus  sublilis  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  501.  pi  11.  J.  50.  1857,  not 

Ehrenb.  1855,  nom.  nud. 
Eupodiscus  gregorianus  Breb.  Journ.  Quek.  Micr.  Club  2:  43.  1870. 


«Rep.  Voy.  Chall.  Bot.  2:  145.  1886. 
'^Loc.  cit.  pi.  4.  fig.  4. 
<^  Journ.  Quek.  Micr.  Club  II.  4:  156.  1890. 
^Cf.  Pritch.  Hist.  Infus.  ed.  4.  835.  1861. 

'  See  Greville^s  original  figure  in  Trans.  Micr.  Soc.  Lond.  n.  s.  9;  42.  pi  4.f.  6.  1861, 
or  Moeb.  Diat.-taf.  plS7.f.6.  1890. 
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The  name  *^  Eupodiscus  ?  mbtUis'^  Ehrenbergo  ought  to  be  dropped  out  of  consideTB- 
tion,  as  there  is  no  indication  of  the  character  of  the  diatom  the  author  had  in  mind. 
Ralfs's  species,  however,  differs  in  no  respect,  except  in  its  pseudonodule,  from  Cosd- 
nodiscus  subtilis  Ehrenb.&  and  especially  from  the  figures  in  Schmidt's  Atlas  pi.  57- 
/.  11-16. 

Found  at  stations  3669H,  Kuril  Islands,  and  3688  H,  Sea  of  Okhotsk. 

ActinooycluB  tesBelatus  (Roper)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  835.  1861. 

Eupodiscus  tessclalus  Roper,  Quart.  Joum.  Micr.  Sci.  6:  19.  pi.  .t.  /.  /-/.'  1858. 
Moeb.  Diat.-taf.  pi.  13.  f.  1-lb.  1890. 

Roperia  ie^selata  Grun.;  Van  Heur.  Synop.  pi.  118.  f.  6-7.  1881.     Ratt.  Joum.  Roy. 

Micr.  Soc.  8^:  57.  1888.     De  Toni,  Syll.  Alg.  2:  1087.  1894. 

As  has  been  pointed  out  in  the  discussion  of  the  genus,  the  sole  difference  between 
Actinocyclus  and  CoscinodLscus  is  the  presence  in  the  former  of  the  pseudonodule. 
Although  this  species  contrasts  strongly  with  others  of  the  genus  because  of  its  reticu- 
lated marking,  it  does  not  differ  in  that  respect  from  Coscinodiscus,  where  such  mark- 
ings are  the  dominant  ont^.  I  see,  therefore,  no  reason  to  place  this  in  a  new  genus. 
The  pseudonodule  is  less  dense  and  convex  than  in  most  Actinocycli,  though  there 
are  exceptions  even  to  this;  but  there  can  be  no  question  that  it  is  the  homologue  of 
that  structure. 

Found  at  stations  2(i80H,  2690II,  between  San  Francisco  and  Hawaii. 

CBASPEDODISCTTS  Ehrenb. 

Oraspedodiscus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  200. 1845;  Mikrog.  pi.  18./.  1()8. 

Pritch.  Hist.  Infus.  ed.  4.  831,  939.  1861.     De  Toni,  Syll.  Alg.  2:  1198.   1894 

Griff.  &  Henf.  Micr.  Diet.  ed.  3.  203.  pi.  4S.  f.  21.  1875.     Bright.  Quart.  Journ. 

Micr.  Sci.  8:  95.  pi.  5.f.  6,  pi.  6./.  12.     Moeb.  Diat.-taf.  pi,  29.  f.  12.  1890. 
Coscinodiscus  Ehrenb.  in  part;  Kiitz.  Sp.  Alg.  126.  1849. 
Pyxidiaila  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  8^.  1845,  in  part. 
Porodisnis  Grev.  in  p^rt;  Grun.;  Schmidt,  Atlas  pi.  66.  f.  6.  1888. 
Hyalodisnis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1863:  526.  1854,  in  part;  Mikrog.  pi. 

35 A.  T.nii.f.  6a  b.  1854. 

Although  this  genus  is  of  questionable  validity  it  is  not  possible  at  this  time  to  dis- 
tribute its  members  among  the  two  or  three  genera  which  it  most  nearly  resembles. 
It  stands  closest  to  Coscinodiscus,  a.s  is  evident  by  such  examples  of  Craspedodiicus 
coscinodiscus  Ehrenb.  as  that  figunxl  in  Schmidt,  c  On  the  other  hand,  it  leads  over 
imperceptibly  into  Porodiscus  Grev. ,  as  in  the  case  of  Schmidt's  figure,**  which  Gninow 
calls  Oraspedodiscus  oblomjus,  but  which  Rattray «  looks  upon,  and  rightly,  a£«  Poro- 
discus oblongus  (ire v.  Nor  is  it  surprising  that  in  such  cases  of  Brightwellia  as  have  a 
very  minute  ring  of  beads  separating  the  central  portion  from  the  outer  band  of  the 
valve,  this  ring  should  be  looked  upon  as  essentially  the  same  as  the  suture  that  usually 
separates  these  two  portions  in  CraspiKlodiscus.  /  It  is,  however,  best  to  hold  this  genus 
distinct;  and  accordingly  the  union  of  it  with  Coscinodiscus  by  Kutzing^  has  been 
generally  disregarded. 

a  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1866:  302.  1856. 

&Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  412.  pi.  1.  III.  J.  18.  1843. 

c  Schmidt,  Atlas  pi.  66.  J.  3.  1881. 

dOp.  cit./.  7-9. 

«Proc.  Roy.  Soc.  Edinb.  16:  674.  1889. 

/Cf.  Bright.  Quart.  Journ.  Micr.  Sci.  8:  95.  pi.  5.f.  6.  1860, 

9  Kutz.  Sp.  Alg.  126.  1849, 
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Craspedodiscus  cosdnodiscus  Ehrenb.  Ber.  Akad.    Wiss.  BerL    1844:  266.  1845; 

Mikrog.  pi.  18.  f.  108,  pi  3S.  XV.  f.  8,  pi.  3S.  XVI.  f.  8.  1854.     Pritch.  Hist.  Infus. 

ed.  4.  832.  pi.  5./.  80.  1861.     O'Meara,  Proo.  Roy.  Irish  Acad.  II.  2:  266.  pi.  26./. 

26.  1874.     Schmidt,  Atlas  pi.  66.  f.  S-5.  1881;  pi.  184.  /  4.  1893.     Bright.  Quart. 

Joum.  Micr.  Sci.  8:  95,  139.  pi.  5.  f.  4.  I860,  correction.     Gnin.  in  Fenzl,  Reise 

Novara  Bot.  1:  26,  194. 1870.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  600.  1889.     De 

Toni,  Syll.  Alg.  2:  1199. 1894.     Wolle,  Diat.  N.  A.  pi.  86.  f.  S,  8.  1890. 
Pyxidicula  coscinodiscus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  86.  1845. 
Craspedodiscus  microdiscus  Ehrenb.  Mikrog.  pi.  33.  XVII.f.  4.  1854. 
Craspedodiscus  pyxidicida  Bright.  Quart.  Joum.  Micr.  Sci.  8:  95.  pi.  .5.  /.  4.  1860. 

Moeb.  Diat.-taf.  pi.  28./.  4.  1890. 
Cosdnodiscus  pyxidicula  Kutz.  Sp.  Alg.  126.  1849.     Griff.  &  Henf.  Micr.  Diet.  ed.  3. 

pl,4S./.21.  1875. 

Found  at  station  2919,  off  southern  California. 

CYCIiOTBLLA  Breb. 

Cyclotella(i  Breb.  in  Breb.  &  God.  (V)nsid.  Diat.  20.  1838.     Kutz.  Bacill.  50.  1844. 
Amott,  Quart.  Journ.  Micr.  Sci.  8:  244.  1860.     Van  Heur.  Synop.  213.     Pritch. 
Hist.  Infus.  ed.  4.  811. 1861.     Oastr.  Rep.  Voy.  Chall.  Bot.  2:  140. 1886.     De  Toni, 
Syll.  Alg.  2:  1351.  1894. 
Cymbella  C.  Ag.  Consp.  Diat.  11.  1830,  in  part. 
Pyxidicula  Ehrenb.  Infus.  pi.  10./.  1.  1838,  in  part. 
Discoplea  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1847:  484.  1848;  Mikrog.  pi.  6.  11./  1-4, 

pi.  39.  11./ 29.  1854. 
In  many  instances  single  valves  of  this  genus  are  identical  in  general  build  with  those 
of  Melosira  C.  Ag.  They  never,  however,  grow  in  connected  chains  or  filaments,  as  do 
those  of  the  latter  genus.  Their  sculpturing  is  also  usually  sui  generis.  The  genus  is 
universally  recognized  as  distinct,  a  decided  advantage  in  classification,  in  view  of  the 
size  of  Meloeira.  Although  Cyclotella  represents  much  smaller  forms  than  those  com- 
prising the  genus  Coscinodiscus,  the  general  shape  and  the  mode  of  growth  of  the  two 
are  closely  similar,  and  certain  members  of  each  genus  are  difficult  to  distinguish. 

Cyclotella  regina  Mann,  sp.  nov.  Plate  L,  figure  2. 

Valve  circular;  consisting  of  a  large  central  area,  three-fourths  the  diameter  of  the 
valve  and  a  rim  one-fourth  the  diameter;  the  former  nearly  hyaline,  but  having  a  few 
scattered  beads  near  the  slightly  elevated  center  and  a  narrow  fringe  of  fine  radiating 
lines  next  to  the  rim;  rim  nearly  flat,  showing  different  markings  on  its  under  and 
upper  sides;  the  under  (section  a  in  the  figure)  ornamented  with  delicate  and  close 
transverse  striae;  the  upper  (section  6  in  the  figure)  finely  beaded  on  the  inner  half, 
the  outer  half  hyaline;  a  fine  but  evident  line  near  to  and  parallel  with  the  margin. 

Diameter  of  valve  0.088  mm. 

The  general  appearance  of  this  species  is  somewhat  like  C.  transylvanica  Pant.^ 
Specimens  are  scarce  at  station  2807,  at  the  Galapagos  Islands,  and  only  a  single  valvs 
was  found  at  station  2823  just  inside  the  mouth  of  the  Gulf  of  California,  opposite  the 
town  of  La  Pax. 

Type  in  the  U.  S.  National  Museum,  No.  590123,  from  station  2807;  also  from  sta- 
tion 2823,  Galapagos  Islands  and  Gulf  of  California. 

Cyclotella  striata  (KUtz.)  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^:  119 
1880.    Van  Heur.  Synop.  213.  pi.  92./  6-10,  12-15.  1881.     Schmidt,  Atlas  pi. 
223./.  9-14.  1896.     De  Toni,  Syll.  Alg.  2:  1352.  1894. 
Coscinodiscus  striatus  Ktitz.  Bacill.  131.  pi.  I./.8.  1844. 


«  As  a  subgenus  by  Ktitzing,  Linnaea  8:  535.  1833. 
6  Schmidt,  Atlas  pi.  223./  21-27.  1896, 
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Discoplea  sinmsis  EhrcMib.  Miknig.  pi  S9.  I.  f.  16,  pi.  S9.  11.  f.  30.  1854. 

DUcopha  ailantiva  Ehronb.  Mikrog.  pL  S9.  II.  f.  29.  1854. 

Cyclotella  dallasiona  W.  Smith,  Synop.   Brit.  Dial.  2:87.   1856.     Rabh.  Fl.  Eur. 

Alg.  1:  33.  18(>4  (not  H.  L.  Smith.  Sp.  Diat.  Typ.  no.  102.  1874). 
Cyclotella  sinensis  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  812.  pi.  15.  f.  4.  1861. 
Cyclotella  allantica  Ralfs  in  Pritch.  Hi.Mt.  Infus.  (h1.  4.  812.  pi.  15./.  S.  1861. 
Cyclotella  amhigna  (irun.  in  ('love.  &  Grun.  Sv.Vet.  Akad.  Handl.  17^:  119.  pi.  7. 

/  l.U.  18S().     Dc  Toni,  Syll.  Alg.  2:  1352.  1894. 

Thoiigli  there  is  similarity  between  this  and  C.  stylorum  Bright.,  I  do  not  think  it  is 
sufficient  to  necessitate  uniting  them,  as  is  done  by  De  Toni.«  They  are  held  as  sepa- 
rate V)y  Kalfs,  Schmidt,  and  Van  Heurck.  There  is  no  doubt  about  C.  sinensis  (Ehrenb 
Ralfs  being  this  si)eci(»s;  though  I>iscoplea  sinmsis  Ehrenb.,  on  which  Ralfs  bases  hi^ 
name,  is  somewliat  (pi<\stionabh\  The  same  Ls  true  of  C.  dallasiana  W.  Smith,  which 
fn>m  the  meager  descriptiim  and  the  absence  of  any  illustration  is  rather  indefinite. 
II.  L.  Smith's  type  no.  102  is  a  typical  C.  stylorum  Bright.,  to  which,  therefore,  if  tht 
two  are  to  ))e  held  separate,  it  should  be  referred. 

Found  at  stations  2()H8H,  451()II,  off  California  and  in  Gulf  of  California. 

Cyclotella  stylonim  Bright.  Quart.  Journ.  Micr.  Sci.  8:  96.  pi.  6.f.  16.  1860.     Van 
Heur.  Syu(»p.  pi.  9J.  f.   >  5.  ISSl     Schmidt.  Atlas  pi  22S.  /.  6-8.  1896.     Pritch 
Hist.  Infus.  ed.  4.  813.  18(il.     Moeb.  Diat.-taf.  pi  29.  f.  16.  1890. 
Cyclotella  daUasiana  W.  Smith,  err.  det.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  102.  1874. 

As  only  a  single  valve  was  found  the  identilication  is  somewhat  doubtful,  for  withou* 
a  c()mpl<4e  frustule  it  is  nearly  impossible  to  decide  between  the  above  species  and 
similarly  constructe<l  valves  of  Melosira,  as.  for  example,  those  of  M.  suhornata  Schmidt. 

Found  at  station  32()3H,  south  of  Aleutian  Islands. 

HEMIPTTCHUS  Ehrenb. 

Hevnptychm  Ehrenb.  B<t.  Akad.  Wiss.  Berl.  1848:  7.  1849. 

Arachnodisvus  Bail.  Ber.  Akad.  Wiss.  Berl.  1849:  64.  1850;  in  Wilkes  U.  S.  Explor. 

Exped.  17:  174.  1874.     De  Toni.  Syll.  Alg.  2:  1311.  1894. 
Ararhtmdiseus  Deanc;   Pritch.  Hist.  Animalc.  ed.  2.  318.  1852;   Hist.  Infus.  ed.  4. 

841.  pi.  15.  f.  lS-21.  I8()l.     H.  L.  Smith.  The  Lens  1:  19,  93.     1872. 
Ararhnoidmiis  Bail.:  W.  Sujith.  Synop.  Brit.  Diat.  1:  25.  pi  Sl.f.  256. 1853.      Deane. 

Quart.  Journ.  iMicr.  Sci.  6:  ISS.  I85S. 

The  al)ove  name  must  take  precedence  over  Arachnodiscus,  which  was  first  pub- 
lished in  1850.  Ehrcnberg  crediting  the  name  to  J.  W.  Bailey,  who  probably  cx)mmu- 
nicated  the  name  in  a  lelter  to  Khrenberg.  as  no  trace  of  it  can  be  found  in  Bailey's 
earlier  writings.  In  1850  Elirenberg  discards  the  earlier  name,  in  consequence  of  it5 
prior  apj)licati(»n  to  a  genus  of  insects,  and  adopts  the  very  appropriate  and  descrip- 
tive name  of  ArachnodiMUs.  whicli  was  lirst  used  in  England  by  II.  Deane  (spelling  it, 
however,  as  it  is  now  generally  spelled,  Arachnoidiscus)  in  an  unpublished  papier  read 
before  the  Microscopical  Society  of  London  on  March  17,  1847. & 

Ehrenberg's  excu.'^e  for  abandoning  his  I'arlier  name,  Hemiptychus,  is  not  \'alid.  I 
think  it  is  both  unnecess;iry  and  unwise  to  duplicate  nami^  in  botany  and  zoolog>', 
and  especially  so  where  the  forms  are,  as  with  the  diatoms,  close  to  the  dividing  line 
betwe(»n  the  two  kingdoms.  But  in  this  instance  there  is  no  duplication;  the  heraip- 
terous  name    previously  established   by  (Jermar  in    1833 <*  being  Hemiptycha,  not 


«  De  Toni.  Syll.  Alg.  2:  1352.  1894. 
«> Quart.  Journ.  Micr.  Sci.  6:  188.  1858. 
c  Silb.  Rev.  Ent.  1833. 
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Hemiptychus.  This  lattor  wa*<  l(K)k<Hl  upon  by  Lo  Conto  as  suflirienlly  distinct  to  be 
given  to  a  genus  of  Coleoptera  in  1805. «  As  this  first  name  of  Ehrenb(»rg's  is  valid  and 
as  his  diagnosis  is  clear  and  his  type  sp(M*ies  well  define<l,  nam(»ly,  //.  omatuSy  it  must 
replace  the  better  known  and  far  more  descriptive  name  inventtxi  by  Deane. 

Hemiptychus  ehrenbergii  (Hail.)  Mann. 

Arachnodiscus  ehrenbergii  Bail.  Ber.  Akad.  Wiss.  Berl.   1849:   63.  1850;  Wilkes 
U.  S.  Explor.  Exped.  17:  174.  1874.     W.  Smith,  Synop.  Brit.  Diat.  1:  26.  pi.  SI. 
J.  256.  1853.     Schmidt,  Atlas  pi.  68.  f.  S-4.    Jan.  Abh.  Schles.  (ies.  Vaterl.  (\ilt. 
1862'^:  158.  pi.  tA.f.  S.  11.  1862.     Pant.  Beitr.  Bacill.  Ung.  1:  69.  pi.  19.  f.  169. 
1886.     Truan  &  Witt,  Diat.  Ilayti,  pi.  2./.  8.  1888. 
Arachnoidiscu^  japonicus  Ehrenb.   Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  198.  1873 
(not  A.  japoniciLs  Shadb.  which  is  A.  omatus  Ehrenb.).     Carp.  Micro,  ed.  8.  612. 
pL  12. 1901. 
The  specimens  found  at  station  3604  are  the  variety  called  calif  arnica  Grun.t^ 
Found  at  stations  2287H,  2844,  2848,  2860,  3604,  3635H,  369in,  3693H,  3694II,  3712n, 
3784H.  4013H,  4019H,  4023H,  4025H,  402911,  Bering  Sea,  Aleutian  Islands,  off  British 
Columbia,  Okhotsk  Sea,  and  off  Honshu  Island,  Japan. 

HezniptychuB  indicus  (Ehrenb.)  Mann. 

Arachnoidisais  indiciis  Ehrenb.  Ber.  Akad.  Wiss.   Berl.  1854:  165.  1855;  Mikrog. 

pi.  S6.f.  S4.  1854.     Witt.  Verb.  Russ.  Min.  Gesell.  II.  22:  153.  pi.  8.  f.  4.  1886. 

Pant.  Beitr.  Bacill.  I^ng.  1:  69.  pi.  19.  f.  171. 1886.     Schmidt,  Atlas  pi.  68.  f.  6-8. 

1881;  pi.  73.  f.  2.  1882;  pi.  201.  f.  2-6.  1896.     De  Toni,  Syll.  Alg.  2:  1312.  1894. 
This  species  approaches  by  close  gradations  to  //.  ehrenbergii. 
Found  at  station  3635H,  Bering  Sea,  between  Pribilof  and  Aleutian  Islands. 

HemiptychuB  omatus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1848:  7.  1849. 

Aracknoidiscm  omatus  Ebrenb.  Ber.  Akad.  Wiss.  Berl.  1849:  64. 1850.     Pritch.  Hist. 

Infus.  ed.  3.  842.  pi.  15.  f.  18-21.  1861.     Schmidt,  Atlas  pi.  7S.J.  4-10.  1882. 

Truan  &  Witt,  Diat.  Hayti  11.  pi.  2.  J.  15.  1888.    Jan.  Abh.  Schles.  Gen.  Vaterl. 

Cult.  1862*:  22.  pi.  lA.f.  3,  pi.  IB./.  5.  1862.     De  Toni,  Syll.  Alg.  2:  1311.  1894. 

H.  L.  Smith,  Sp.  Diat.  Typ.  45. 1874.     Eng.  &  Pr.  Pflanzenfam.  I**':  69./.  .95.  1896. 
Arachnoidiscus  japoniciis  Shadb.  Trans.  Micr.  Soc.   Ixmd.  3:  319.  pi.  24.  f.  18-21. 

1852  (not  A.  japoniats  Ehrenb.,  which  is  A.  ehrenbergii  Bail.). 
Arachnoidiscus  nicobaricus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1854:  165.  1855;  Mikrog. 

pi.  30.  f.  35.  lSb4. 
Found  at  station  3698,  off  Honshu  Island,  Japan. 

STICTODISCTTS  Grev. 

Stktodiscus  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  9:  39.  pi.  4yf.  1-4.  1861.  Truan  & 
Witt,  Diat.  Hayti  18.  pi.  5.  1888.  De  Toni,  Syll.  Alg.  2:  1313.  1874.  Castr. 
Rep.  Voy.  Chall.  Bot.  2:  112-116. 1886.     Van  Heiu-.  Treat.  Diat.  506./.  254.  1896. 

Cyclotella  Ktttz.  Sp.  Alg.  20.  1849,  in  part. 

Triceratium  Ehrenb.  in  part.;  Grev.  Trans.  Micr.  Soc.  Lond.  n.  p.  9:  76,  pi.  9. 
/  9.  1861;  13:  104.  pi.  8.  f.  14.  1865. 

DiscopUa  Ehrenb.  Mikrog.  pi.  35 A.  XXII.f.  6,  1854,  in  part. 

Actinoptychiis  Ehrenb.  Mikrog.  pi.  19.  f.  12.  1854,  in  part. 

Nothoceratium  De  Toni,  Syll.  Alg.  2:  915.  1894,  in  part. 

All  specimens  of  this  genus  having  polygonal  instead  of  circular  form  were  put  by 
Greville  and  others  in  that  unscientific  complex,  the  genus  Triceratium  of  Ehrenberg. 


«Proc.  Acad.  Phila.  239.  1865. 
6  Schmidt,  Atlas  pv.  68.  f.  3.  1881. 
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The  matter  of  this  confusion  has  been  so  extensively  treated  by  Castracane**  that  no 
attempt  to  add  to  what  is  there  said  is  necessary  here.  The  subject  will  be  referred 
to  in  this  report  under  the  genus  Trigonium.  The  present  genus  is  in  some  instance 
so  close  to  Hemiptychus  Ehrenb.  that  good  definitions  are  hard  to  formulate. t 
Nevertheless  the  utility  of  the  two  genera  is  considerable,  and  their  approach  is  tha 
close  enough  to  merge  this  genus  into  that  of  Ehrenberg. 

StictodiBcus  buryanus  (Jrev.  Trans.  Micr.  Soc.  Lond.  n.  s.  9:  40.  pi.  4-/.  l-i-  1861. 
Moeb.  Diat.-taf.  pi.  S7,/.  1-2.  1890.     Schmidt,  Atlas  pi.  131.  f.  S.  1888.     Truan 
&  Witt,  Diat.  Ilayti  19.  pi.  5.f.  IS,  5-6,  15. 1888.     De  Toni,  Syll.  Alg.  2:  1313. 
1894. 
Stictodisnts  hiittlingerianus  Truan  &  Witt,  Diat.  Hayti  19.  pi.  5.  f.  11.  1888. 

It  is  a  question  whether  or  not  S.  johnsonianus  Grev.  should  be  placed  here  as  a 
synonym.  The  chief  distinction  is  the  single  lines  of  radiating  beads  in  S.  jokn^on- 
ianus  and  the  multiple  lines  of  beading,  (^specially  near  the  border,  in  5.  bnnh 
anus.  This  difference,  as  seen  in  Greville's  original  figures  and  in  plate  5  of  Luard 
and  Witt  is  hardly  a<lequate  t*)  keep  these  apart.  There  is  even  less  exciise  for  mak- 
ing a  new  species  of  S.  huttlingeriamis  on  the  trivial  ground  that  the  shadow  ]ine£>  at 
the  center  of  the  valve  do  not  anastomose. 

Found  at  stivtions  2807,  3784,  Galapagos  Islands,  and  north  of  Aleutian  Islands. 

Stictodiscuy  gelidus  Mann,  sp.  nov.  Plate  L,  figurb  S. 

Valves  circular,  almost  flat;  marked  with  very  large  flat  disks,  which,  like  the 
interspaces,  are  smooth  and  shining;  the  largest,  four  to  five  in  number,  arranged 
about  the  center  of  the  valve  in  a  ring,  each  disk  being  one^ighth  the  diameter  of 
the  valve  in  width  or  fully  0.01  mm.  wide,  thence  decreasing  in  size  to  the  border  of 
the  valve,  where  they  are  one-third  as  large;  12  to  18  radiating  but  irre^lar  lines 
proceeding  from  the  border  toward  the  center,  but  not  reaching  it,  as  is  conunon  in 
this  genus;  at  the  center  one  smaller  disk  invariably  i>erforated  by  a  vermiform  central 
pore,  larger  above  and  narrowing  inward  to  a  fine  point;  rim  narrow  and  hyaline. 

Diameter  of  valve,  0.058  to  0.105  mm. 

Type  in  the  IT.  S.  National  Museum,  No.  590124,  from  station  4029H,  Bering  Sea. 
June  27,  1900;  913  fathoms,  bottom  of  gray  sand  and  clay. 

Stictodiscus  Johnsonianus  Grev.  Trans.  Micr.  Soc.   Lond.  n.  s.  9:  41.  pi.  4./.  S. 

1861.     De  Toni,  Syll.  Alg.  2:  1314.  1894.     Truan  &  Witt,  Diat.  Hayti  20.  pL  S. 

/.  4.  9,  pL  6./.  16.  1888.     Moeb.  Diat.-taf.  pi.  S7.f.  S.  1890. 
Stictodiscus  jercmianus  Castr.  Rep.  Voy.  Chall.  Bot.  2:  116.  1886.     Tiiian  &  Witt, 

Diat.   Hayti  20.  pi.  5.  f.  10,  pi.  6.f.2.  1888.     Schmidt,  Atlao  pllSl.f.l.  1888. 

DeToni,  Syll.  Alg.  2:  1320.  1884. 
Triccratium  jvrcmianum  Schmidt,  Atlas  pi.  75.  f.  2  2a.  1882. 
Stictodiscus  truani  Witt,  in  Truan  &  Witt,  Diat.  Hayti  19.  pi  4./.  23-24.  1888. 

Schmidt.  Atlas pZ.  ISl.f.  2.  1888.     DeToni,  Syll.  Alg.  2:  1317.  1894. 
Stictodiscus  caraibicus  Truan  &  Witt,  Diat.  Hayti  20.  pi.  5.f.l4.  1888.     De  Toni, 

Syll.  Alg.  2:  1319.  1894. 
Stictodiscus  radiatus  Castr.  Rep.  Voy.  Chall.  Bot.  2: 117.  pi  1.  f.  1,  1886.     De  Toni, 

Syll.  Alg.  2:  1316.  181M. 

In  admitting  a  specific  difference  between  this  diatom  and  S.  buryaniis,  chiefly  on 
the  basis  of  the  multiple  character  of  the  radial  rows  of  beading  in  the  latter  and 

aCastr.  Rep.  Voy.Chall.Bot.2:  112-116.  1886. 

^Cf.  Arachnoidiscus  barbadensis  Schmidt,  Atlas  pi.  6V?.  /.  //,  with  Stictodiscus  hard- 
manianus  Grev.  pi.  74.  J.  8.  and  these  two  with  Stictodiscus  grovei  Schmidt,  pi.  147. 
f.5  7. 
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incidentally  on  the  anastomosing  of  the  shadow  lines  near  its  center,  we  certainly 
recognize  a  difference  as  small  as  is  consistent  with  any  distinction  at  all.  There  is 
excuse  for  this  in  the  fact  that  all  members  of  this  genus  are  closely  allied  and  differ- 
ences may  be  recognized  to  divide  up  the  large  number  of  its  forms  which  elsewhere 
would  hardly  serve  that  purpose.  But  having  made  this  admission,  there  is  nothing 
left  on  which  to  base  a  distinction  between  Greville's  S.  johnsoniamis  and  those 
quoted  above  as  synonyms.  Triceratium  jeremianum  is  simply  a  pK)lygonal  instead 
of  a  circular  specimen  of  the  same  diatom, «  and  this  divergence,  being  a  most  common 
one  in  the  genus,  counts  for  nothing.  So  S.  caraihicus  has  a  few  more  beads  than  the 
triangular  examples  of  S.  johnsonianus  on  the  same  plate.  The  **  spiral  arrangement " 
of  the  beads  in  S.  tnmni,  its  only  distinction,  is  difficult  to  detect  and  of  no  worth 
when  detected.  The  figure  of  S.  radialiis  is  almost  as  fine  a  copy  of  Greville's  original 
figure  of  S.  johnsonianus  as  could  be  asked  for.  Other  forms  might  be  added  to  the 
above  list,  as  their  differences  are  of  somewhat  questionable  weight;  as  S.  pulchellus 
Truan  &  Witt,^  S.  gninowii  Truan  &  Witt,c  S.  ajjinis  Castr.,**  S.  trigonus  Castr.,< 
S.  margaritaceus  Castr./  A  little  further  removed,  solely  by  the  character  of  the 
border,  is  S.  califomicus  Grev.,  together  with  a  number  of  its  synonyms.^ 

I  have  united  a  large  number  of  circular  and  triangular  specimens  under  this  species, 
mounted  specimens  of  which  accompany  this  report. 

Found  at  stations  2807,  2808,  2920H,  3008H,  3604,  4029H,  Galapagos  Islands,  Hawai- 
ian Islands. 

Stictodiscus  kittonianus  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  9:  77.  pt  I0.f.2-S. 

1861.  Moeb.  Diat.-taf.  pi  4.f.  2-3.  Schmidt,  Atlas  pi  74.  /  16-18. 1882.  De  Toni, 
Syll.  Alg.  2:  1315.  1894. 

This  delicate  form,  not  infrequent  in  the  fossil  deposits  of  Maryland  and  Virginia, 
has  been  found  on  the  Pacific  slope  only  in  the  fossil  beds  of  Monterey,  California. 
The  specimen  discovered  by  me  came  from  Bering  Sea,  north  of  the  Aleutian  Islands. 

Found  at  station  4029H,  Bering  Sea. 

ACTINOPTYCHUS  Bhrenb. 

Actinopiychm  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  400,  409.  pi.  1.  I.f.  27. 

III.  22.  1843;  Am.  Joum.  Sci.  46:  300.  1844. 
Aclinocyclus  Ehrenb.  in  part;   Bail.  Am.  Joum.  Sci.  46:  pi.  2./.  11.  1842. 
Omphalopelta  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  270. 1845,  in  part.     (^a.Mtr.  Rep. 

Voy.  Chall.  Bot.  2:  129.  pi.  7.  f.  2,  131.  pi.  18.  f.  9.  1886,  in  toto. 
Heliopelta    Ehrenb.    Mikrog.   pi.  JS.  XVIII.  f.  5.  1854.     Johnst.   Quart.  Joum. 

Micr.  Sci.  8:  13,  18.  1860.     Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  840.  1861. 
//aZioni/a:  Ehrenb.  Mikrog.  pi  35  A.  XX  I.f.  12.  1854.     Jan.  Abh.  Schl.  Ges.  Vaterl. 
■     Cult.  18612:  pi.  I.f.  1.  1861;  1862^  pi.  la.f  6.  1862. 
Actinophaenia  Shadb.  Trans.  Micr.  Soc.  Iv<md.  n.  s.  16.  1854;  Quart.  Joum.  Micr. 

Sci.  8:94.  pl6.f.  18.  1860. 
Schuettia  De  Toni,  Syll.  Alg.  2:  1395-96.  1894. 

Closely  allied  to  the  above  genus  are  Debya  Pant.,  Anthodiscus  Gr.  &  St.,  Lepido- 
discus  Witt,  Actino<lictyon  Pant.,  Wittia  Pant.     They  fall  into  II.  L.  Smith's  family 


oOf.  Truan  &  Witt,  Dial.  Ilayti  pi.  5.f.  9.  1888. 

ft  Truan  &  Witt,  Diat.  Hayti  20.  pi.  6.f.  5.  1888. 

cOp.  cit.  pi  4.f.  25,  pi  5.f.  8,  pi  6.  f.  31. 

d  Castr.  Rep.  Voy.  Chall.  Bot.  2:  119.  pi  I.f  4.  1886. 

«0p.  cit.  122.  pi  31.  f.  1. 

/Op.  cit.  120.  pi  17.  f.  12. 

aTrans.  Micr.  Soc.  Lond.  n.  s.  9:  79.  pi  10.  f.  1.  1861. 
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grouping  HeliopeIteae,a  in  which  is  also  included  Polymyxus  Bail.,  a  genus  which! 
think  has  closer  affinity  with  Aulacixliscus  (Ehrenb.)  Ratt. 

The  original  imion  of  Actinoptychus  and  A(tint>cyclu8  by  Ehrenberg  and  the  sub- 
sequeilt  separation  of  the  former  by  the  creation  of  that  genus  in  1839  has  been  dis- 
cussed under  Actinocyclus.  It  may  be  well  to  quote  here  the  original  Ehrenbeig 
distinction  between  the  two  as  it  is  given  by  J.  W.  Bailey. *>  ''Under  the  newgenue 
Actinoptychus  are  now  placed  those  species  of  the  old  genus  Actinocyclus  which  poe- 
tess internal  partitions  or  folds,  while  under  the  old  name  are  retained  those  in  whicb 
the  external  rays  are  not  connected  with  internal  folds." 

ActinoptychuB  aitemanB  Mann,  sp.  nov.  Plate  XLV,  figure  1. 

Valves  circular;  dividcnl  into  16  alternating  segments,  8  of  which  bear  each  a 
minute  rounded  process  close  to  the  margin,  its  base  not  surrounded  by  a  hyaline 
area; .  these  segments  evenly  marked  with  minute  rows  of  beads,  parallel  to  the  cen- 
tral row  or  rows:  that  is,  not  radially  arranged;  number  of  rows  per  segment,  14 or  15: 
the  8  segments  alternating  with  these  without  processes,  msj^ked  with  much 
larger  beads  regularly  placed  in  diagonal  parallel  rows;  inner  ends  of  these  segmenis 
proceeding  slightly  farther  toward  the  center  than  those  bearing  processes,  and  hence 
giving  a  stellate  appearance  to  the  hyaline  median  area;  the  external  ends  of  these 
s^^ents  showing  a  narrow  hyaline  band  next  to  the  rim;  rim  narrow,  hyaline. 
-  Diameter  of  valve,  0.0357  to  0.0450  mm. 

The  general  aspect  is  similar  to  minute  forms  of  A.  rulgam  Schmidt  and  to  A.laed- 
gatus  Grun.,  forma  parva.c  It  is  also  apparently  like  the  rather  obscure  unnamwl 
figure**  which  Grove  rightly  considers  to  Ijie  different  from  A.  elegcmt  Ralfs. 

Type  in  the  U.  S.  National  Museum,  No.  590125,  from  station  4516H,  Gulf  of  CaII- 
fornia,  December  22,  1904;  1,627  fathoms,  bottom  of  volcanic  sand,  obsidian,  and 
fragments  of  Globigerin«. 

Also  a  variety  of  the  above,  in  which  the  segments  bearing  processes  are  underlain 
with  secondary  markings  of  coarse,  bead-like  dots  irregularly  disposed. 

Found  at  stations  2690H,  between  California  and  the  Hawaiian  Islands,  and  4516fl 
in  the  South  Pacific. 

Actinoptychus  grundleri  Schmidt,  Atlas  pi  l.f.  22.  1875;  pi.  90.  f.  7,  pi.  100.  f.  M, 
1886.     Pant.  Beitr.  Bacill.  Ung.  1:  pL  12.  f.  106.  1887. 

My  specimen  differs  from  the  type  in  that  the  hyaline  spaces  between  the  outer 
extremities  of  the  segments  are  not  united  by  thin  hyaline  bands  parallel  to  the  maigui. 

Found  at  station  2835,  off  Lower  California. 

Actinoptychus  janischii  Grun. ;  Van  Heur.  Synop.  pi.  It2.f.  6. 1881.     Schmidt.  Atltf 
pi.  15S.f.  8-10.  21.  1890.     Pant.  Beitr.  Bacill.  Ung.  1:  pi  16.  f.  14S.  1887.    De 
Toni,  Syll.  Alg.  2:  1388.  1894. 
Halionyx  vicenarius  Jan.  Abh.  Schles  Ges.  Vateri.  Cult.  1862*:  10.  pi  l.f.  i-  1S62. 

The  above  specific  name  of  Janisch,  though  older  than  A.  janischii,  was  preempted 
by  Actinoptychus  vicenarius  Ehrenb., ^^  a  decidedly  different  diatom,  without  proccaees 
and  having  no  hyaline  lines  l)isecting  the  segments. 

Found  at  sUtion  2823. 


oThe  Lens  1:8,  17.  1872. 
b  Am.  Joum.  Sci.  46:  300.  1844. 
<•  Schmidt,  Atlas  pi  li2.f.  1.5.  1890. 
'i  Schmidt,  Atlas,  pi  153.  f.  4-  1890. 

''Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  410.  1843.     Ehrenb.  Mikrog.  pi  18.  /  ^ 
1854. 
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ActinoptychusminieriGnin.;  Schmidt,  Atlas  pZ.  132.  f.  8-9.  1888;  pi  154.  f.  5.  1890. 

In  our  specimens  the  central  area  is  formed  into  a  strong  hyaline  star  by  the  exten- 
sion of  the  ends  of  the  undulating  segments. 

Found  at  station  2807,  Galapagos  Islands: 

Actinoptychus  planus  Mann,  sp.  nov.  Plate  XLV,  figure  2. 

Valves  circular,  divided  into  six  segments  of  equal  size  and  identical  markings, 
their  surfaces  lying  nearly  in  one  plane;  three  bearing  each  a  minute  globular  proc- 
ess, set  on  the  extreme  outer  margin  of  the  valve,  the  alternating  three  showing  obscure 
rudiments  of  such  processes;  markings  of  minute  beading  closely  placed,  not  in  per- 
fect rows,  but  so  arranged  as  to  give  a  faintly  blotched  or  wavy  appearance  to  the 
surface;  no  hyaline  bands  at  the  outer  margins  of  the  segments,  but  their  outer  cor- 
ners separated  by  small  triangular  hyaline  areas,  the  extremities  of  the  six  lines  of 
division;  central  area  unusually  small,  circular,  hyaline;  rim  a  mere  line,  apparently 
smooth. 

Diameter  of  valve,  0.0525  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590126,  from  sUtion  4029H,  Bering  Sea, 
June  27,  1900;  913  fathoms,  bottom  of  gray  sand  and  clay. 

Actinoptychus  punctulatus  Pant.  Beitr.  Bacill.  Ung.  1:  62.  pi  8./.  60.  1887.  De 
ToBi,  Notarisia  3:  608.  1888;  Syll.  Alg.  2:  1374.  1894. 

ActmoptychiLS  intermedius  Schmidt,  Atlas  pi  91.  f.  S  (not/.  2),  pi  109.  f.  12.  1886. 

As  is  pointed  out  by  De  Toni^,  Schmidt  has  included  under  his  name  intermedius 
two  quite  distinct  forms.  That  represented  by  figure  2  in  plate  91  should  be  taken 
as  type;   the  other  (fig.  3),  agreeing  with  Pantocsek's  species,  should  be  placed  here. 

Found  at  stations  2807,  Galapagos  Islands,  and  2920H  and  3013H,  between  Cali- 
fornia and  Hawaii. 

ActinoptycbuB  radulus  Mann,  sp.  nov.  Plate  XLV,  figure  3. 

Valve  circular;  divided  into  6  equal  segments,  each  bearing  a  stout,  rounded  proc- 
ess, arising  close  to  the  rim  and  protruding  slightly  beyond  it,  its  base  surrounded  by 
a  small  oval  or  cuneiform,  hyaline  space  which  narrows  inward  to  a  thin  line  running 
to  the  center  of  the  valve,  thus  bisecting  the  segment;  markings  of  minute  beads 
regularly  arranged  in  diagonal  cross  lines;  each  segment  slightly  wider  at  the  outer 
margin  than  its  length  radially,  thereby  leaving  an  unusually  large  hyaline  central 
area;  rim  narrow,  finely  crossed  with  lines  and  bearing  blunt,  stout  teeth  closely  set, 
giving  to  the  outer  edge  a  serrate  appearance;  the  segments  alternately  slightly  con- 
cave and  convex,  as  in  many  other  species. 

Diameter  of  valve,  0.078  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590127,  from  station  2920H,  between  Cali- 
fornia and  Hawaii,  November  21,  1891;  570  fathoms,  bottom  of  brown  mud  and  fine 
sand. 

Actinoptyehus  splendens  (Shadb.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  840. 1861.  Van 
Heur.  Synop.  pi  119.  f.  1-2,  4.  1881.  Pant.  Beitr.  Bacill.  Ung.  1:  63.  pi  16, 
f.  140. 1887.    De  Toni,  Syll.  Alg.  2:  1385. 1894.    Schmidt,  Atlas  pi  153.  f.  3,  16-17, 

Actinophatnia  splendens  Shadb. *>  in  Bright.  Quart.  Joum.  Micr.  Sci.S:94.pl6.f.  18, 
1860.    Moeb.  Diat.-taf.  pi  29.  f.  18.  1890. 

Halionyx  undenaritLS  Ehrenb.  and  H.  bisenarius  Ehrenb.  Abh.  Schles.  Ges.  Vaterl. 
Cult.  ISeP:  pi.  l.f.  1.  1861;  18622:  pi.  lA.f.  6.  1862. 


oSyll.  Alg.  2:  1374.  1894. 

&This  name  was  originally  published  by  Shadbolt  in  Trans.  Micr.  Soc.  Lond.  n.  s. 
2: 16.  1854.  The  description  is  insufficient  for  a  determination,  but  Brightwell's 
identification  may  be  correct,  inasmuch  as  he  was  a  contemporary  worker  and  may 
have  seen  authentic  material. 
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Adinoptychtis  halionyx  (irun.  in  Fenzl,  ReLse  Novara  Bot.  1:  25.  1870. 
Actinoptychus  (jlahratus  (irun.;  Van  Heur.  Synop.  pi.  UO.f.  6.  1881.     Pritch.  HL< 
Infufl.  fHi.4.  140.  1801.    De  Toni.  Syll.  Alg.  2:  1387. 1894.    Schmidt,  Atlas />i.ia 
/.  7.  U,  pi.  164./.  -'  4.  1890. 

Found  at  stationt^  2851,  off   the  r()a>i  of  Alaska;  2885.  off  the  coast  of  Oregon,  ami 
2920H,  between  California  and  Hawaii. 

Actinoptychus  undulatus  (Bail.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  839.  pl.o.f.K' 

mn.     Schmidt,   Jahn^sh.   Komm.  Deut.  yUn-Tf^  pL  3./.  J9-.iO.  IH74.     Schmid*.. 

Atlas />/.  /./.  10.  1875.     Van  Ileur.  Synop.  pi.  4Sbu.f.  U,  pi.  UJ.f.  1-4.  iJ^*^! 

Pant.  Beitr.  Bacill.  Vu^.  2:  109.  1889.     De  Toni,  Syll.  Alg.  2:  1372.  1894. 
Aclinoajchts  undulatus  Bail.  Amer.  Joiim.  Sci.  42:  pi.  J./.  11.  1842.     Kutz.  Bacill. 

132.  pi.  l.f.  J4.  1844. 
Omphalnpelta  areolata  P:hr(»ny>.  Ber.  Akad.  Wiss.   Berl.  1844:  270.  1845:  Mikm?. 

pi.  35 A.  XVIII.  f.  J,  pi.  33.  XIII.  f.  17.  1854.     Pritch  Hist.  Infus.  ed.  4.  Wl. 

pi.  S.f.  15.  18()1.     (iriff.  &  Henf.  Micr.  Diet.  ihI.  3.  pi.  4S.f.  53.  1875. 
Actinoptychus  omphalopelta  Onm.  in  Fenzl,  Reise  Novara  Bot.  1:  25.  1870. 
Aciinoptychus  bilenianus  Ehrenh.  Ber.  Akad.  Wiss.  R     ..  1843:  166.  1844;  Mikio?. 

pi.  33 A.  XVI.f.  1,  pi.  18.  f.  20.  1854. 

There  is  some  doubt  about  the  identification  of  many  forms  in  Ehrenberg's  work?, 
especially  in  his  MikrogtH)U)gie,  bearing  a  close  resemblance  to  this  species.  It  seems 
to  me  unwise  to  load  the  synonymy  with  names  assigned  by  him  to  forms  the  exati 
character  of  which  it  is  now  impossible  to  discover.  Those  given  above  are  probably 
specimens  of  this  species.  It  is  a  quc^stion  whether  A.  senarius  Ehrenb.**  and  A 
sedenarius  Ehrenb.^  belong  here  or  under  A.  splendens  (Shadb.)  Ralfs.  If  their  char- 
acter could  be  clearly  determine<l  their  assignment  to  either  of  these  species  wouM 
call  for  a  change  of  th(^  specific  name.  I  look  upon  the  question  as  far  too  obscure  lo 
warrant  such  a  change. 

Many  wide  varieties  of  this  species  were  found  in  these  investigations.  Thoee  fiwm 
station  2823  have  th<*  marginal  processes  on  alternating  segments,  and  so  protrudt^ 
beyond  th<»  usual  marginal  curve  as  U>  give  the  valve  an  angular  form.  A  variety 
from  station  2807  appn>aches  close  to  A.  trifurcatus  Temp.  &  Br.<? 

Found  at  stations  2807,  2823,  2835,  2848,  2851,  2859,  2860,  2882,  3346,  3603,  3604. 
3671,  3691H,  3694H,  3712H,  4013H,  4014H,  4029H,  4585H,  Galapagos  IslandM" 
Bering  Sea,  and  off  Honshu  Island,  Japan. 

At  station  3604  in  the  Bering  Sea  occurs  the  vnriety  called  '"monterty"  l^y 
Schmidt.*^ 

ASTEBOLAMPBA  Ehrenb. 

Asterolawpra  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:    73,  76.  1845.     Grev.  Tran-' 

Micr.  Soc.  I^md.  n.  s.  8:  108.  1860.     Ratt.  Pn>c.  Roy.  Soc.  Fxiinb.  16:  641.  IJ^ 

De  T(mi,  Syll.  Alg.  2:    1397.  1894. 
Asteromphalus  Ehrenb.  in  part;  Wall.  Trans.  Micr.  Soc.  Ixmd.  n.  s.  8:  47.  pi. »'  / 

13.  1860.     Grev.  Trans.  Micr.  Soc.  I^md.  8:  121.  pi.  4-f.  19.  1860. 
Craspedodisais  Pihreiib.  in  part;  Bright.  Quart.  Journ.  Micr.  Sci.  8:  95.  pi.  of' 

1860.     Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  832.  1861. 


"Ehrenb.  Infus.  pi.  ^l.f.  6.  1838;  Phys.  Abb,  Akad.  Wise.  Berlin  1839:  fl.l 
f.  lae.  1841. 

ftPhys.  Abb.  Akad.  Wiss.  Berlin  1839:  pi.  4./.  2.  1841;  Mikrog.  pL  33.  XV.  f.^ 
4.  1854. 

f  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30»:  pi.  7./.  2,  1889. 

<i Atlas  pi.  l.f.  6.  1875. 
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This  genus  and  the  next,  Asteromphaliis,  fonn  together  a  group  sharply  defined 
from  all  other  disciform  diatoms.  The  two  genera  are  easily  distinguished  from  each 
other  by  the  fact  that  in  Asteromphalus  one  of  the  radiating  limbs  is  not  symmetrical 
with  the  rest,  but  much  narrower,  and  at  its  inner  extremity,  where  it  goes  to  make 
up  the  central  rosette  of  segments,  it  is  generally  not  as  the  rest  are,  i.  e.,  wedge-shaped 
and  terminating  at  the  center,  but  is  either  club-shaped  and  extended  beyond  the 
center  or  rectangular  and  not  reaching  the  center,  or  if  it  happen  to  be  wedge-shaped 
it  is  smaller  and  narrower  than  the  other  segments.  Although  this  asymmetry  of  one 
radiating  limb  in  Asteromphalus  is  very  constant  in  its  many  species,  it  is  a  rather 
inadequate  basis  for  separating  into  two  genera  forms  that  are  otherwise  so  much  alike 
and  are  so  different  from  all  other  diatoms.  But  for  convenience  of  classification  it  is 
certainly  advantageous  to  leave  them  as  they  are.  The  genera  Rylandsia  Grev., 
Truania  Pant.,  Bergonia  Brun,  Stelladiscus  Ratt.,  and  Asterodiscus  Johnst.  are  the 
nearest  forms  to  the  two  above-named  genera. 

Asterolampra  marylandica  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  76./.  10. 1845. 
Bail.  Amer.  Journ.  Sci.  48:  j>l.  A.  J.  B.  1845.  Bright.  Quart.  Joum.  Micr.  Sci.  8: 
94.  pi.  5.f.  S.  1860.     Wallich,  Trans,  kicr.  Soc.  Ixjnd.  n.  s.  8:  47.  pZ.  i./.  14-15, 

1860.  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  836.  j>l.  11.  f.  SS.  1861.  Moeb.  Diat.-taf. 
j>l.  S2.f.  1-4,  1890.  Griff.  &  Henf.  Micr.  Diet.  ed.  3.  pi.  19.  J.  5.  1875.  Grev. 
Trans.  Micr.  Soc.  Lond.  n.  s.  8:  108.  pi.  S.  J.  1-4.  I860;  10:  44.  pi.  7.  /.  1-3. 
1862.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  193.  1889. 

Asterolampra  septenarius  Johns.  Amer.  Joum.  Sci.  II.  13:  33.  1852. 
Asterolampra  impar  Shadb.  Trans.  Micr.  Soc.  Ivond.  n.  s.  2:   17.  pi.  l.f.  14.  1854. 
AsterolamprahexacHs  Ehrenh.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  392.  pi.  9.f.  1-2. 

1873. 
AsteroUmpra  pelagica  Ehrenb.  Ber.  Akad.  Wiss.  Berl.   1864:  238.  1855?;    Phys. 

Abh.  Akad.  Wiss.  Berl.  1841:   232.  pi.  6./.  4.  1843. 
Found  at  stations  2807,  2920H,  2923,  Galapagos  Islands,  Hawaiian  Islands,  and  off 
southern  California. 

ASTEBOMPHALUB  Ehrenb. 

Asteromphalm  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  198,  200.   1845;  Mikrog. 

pi.  35 A.  XXL/.  3. 1854.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  206. 1889.     De  Toni, 

Syll.  Alg.  2:  1409.  1894. 
SpataTigidium  Breb.  Bull.  Soc.  Linn.  Norm.  2:  294-7.  pi.  S.f.  3.  1857. 
Actinogramnui  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  255,  392.  pi.  9.f.  3-6. 

1873. 
MesasUrias  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  392.pl.  9.f.  7.  1873. 
AsUrolampra  Ehrenb.  in  part;  Grev.  Trans.  Micr.  Soc.  I»nd.  n.  s.  8:  117-119.  pi, 
4.  /.  15-18.  1860. 

The  genera  nearest  to  this  are  the  same  as  are  enumerated  under  Asterolampra, 
where  also  the  close  similarity  of  these  two  genera  is  discussed.  Greville  misplaced 
nearly  all  his  examplec  of  this  genus  in  Asterolampra. 

Asteromphalus  arachne  (Breb.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  837.  pi.  5.f.  66. 

1861.  Schmidt,  Atlas  pi.  38.  /.  3-4.  1876.  Jan.  Abh.  vSchles.  Ges.  Vaterl.  Cult. 
1862^:  14,  pi.  lA.  f.  IS,  pi.  2B.  f.  16.  1862.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16: 
665.  1889.     De  Toni,  Syll.  Alg.  2:  1417.  1894. 

SpataTigidium  arachne  Breb.  Bull.  Soc.  Linn.  Norm.  2:  296.  pi.  3.  J.  1.  1857. 
Asterolampra  arachne  Grev.  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  8:  123.  1860. 
AMteromphalus  malleus  Wall.  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  8:  47.  pi.  2./.  11.  1860. 
Asteromphalus  malletformis  Wall.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  pi.  2.  J.  11.  expl. 
1860. 
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There  is  a  close  resemblance  between  the  above  and  A.  walhchianus  (Grev.)  Ralfe,^ 
which  has  been  figured  as  Asterolampra  wallichiana  Grev.^ 
Found  at  station  2807,  Galapagos  Islands. 

Asteromphalus  beaumontii  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  200. 1845.  Jan.; 
Schmidt,  Atlas  pi.  S8.  f.  6-7.  (not/.  5).  1876.  Griff.  &  Henf.  Micr.  Diet.  ed.  3. 
pi.  18.  f.  15.  1875.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  658.  1889.  De  Toni,  Syll. 
Alg.  2:  1412.  1894. 

Asteromphalus  rcdfsianus  Grun.  err.  det.  Schmidt,  Atlas  pi.  38.  f.  6-7  (not/.  5).  1876. 

Much  confusion  exists  between  this  species  and  A.  heptactis  (Breb.)  Ralfs.  The 
latter,  under  its  synonymous  name  A.  ralfsianus  (Norm.)  Grun.,  is  figured  by  Schmidt  c 
and  united  with  figures  6  and  7  of  the  same  plate,  which  should  be  assigned  to  this 
species.  Janisch,  in  a  note  to  these  figures,  points  out  this  fact.  De  Toni  <i  groups  all 
these  figures  of  Schmidt  under  A.  heptactis  (Breb.)  Ralfs.  The  specimens  found  at 
station  2860  approach  varieties  of  A.  hooheni  Ehrenb.  as  figured  under  its  synonym 
A.  humboldtii  Ehrenb., «  and  also  A.  vctriabilis  (Grev.)  Ratt.  as  figured  undtr  its 
synonym  Asterolampra  variabilis  Grev./  and  are,  further,  rather  close  to  what  Bmn  ^ 
Tempore  have  named  A.  senectus.ff 

Found  at  stations  2859,  2860,  3346,  3607,  4029H,  off  Washington  to  Bering  Sea; 

Asteromphalus  brookei  Bail.  Am.  Joum.  Sci.  II.  22:  2.  pi.  1.  f.  2.  1856;  Schmidt, 

Atlas  pl.SS.f.  21-^S.   1876.     Pritch.  Hist.  Infus.  ed.  4.  837.  p/.  5./.  79.   1861. 

Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1":  10.  1873.    De  Toni,  Syll.  Alg.  2:  1412. 

1894. 

Asterolampra  brookei  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  119.  pi.  4,f.  18.  I860. 

Moeb.  Diat.-taf.  pi.  SS.f.  18.  1890. 
Actinogramma  brookei  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  257.  1873. 
Found  at  stations  3361, 3604,  3607,  3635H,  3693H,  4029H,  off  Panama  and  in  Bering 
and  Okhotsk  seas.    At  station  3604  this  species  is  remarkably  abundant. 

Asteromphalus  elegans  Grev.  Quart.  Joum.  Micr.  Sci.  7:  161.  pi.  7./  6. 1859.  Pritch. 

Hist.  Infus.  ed.  4.  837.  pi.  5./.  87.  1861.     Schmidt,  Atlas  pi.  38.  f.  1-2.  1876. 

Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  212.  1889.     De  Toni,  Syll.  Alg.  2:  1413.  1894. 
Asterolampra  elegans  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  118.  pi.  4^f'  16.  1860. 

Moeb.  Diat.-taf.  pi.  SS.f.  16.  1890. 
Actinogramma  Jupiter  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  392.  pi.  9,f.  S. 

1873. 
Actinogramma  venus  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  392.  pi.  S.J.  4. 

1873. 
AcHnogramma  satumus  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  392.  pi.  9.f.  5. 

1873. 
Actinogramma  sol  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  392.  pi  9./.  6.  1873. 
Asteromphalus  wyvillii  Caatr.  Rep.  Voy.  ('hall.  Bot.  2:  134.  pi.  5.  /.  6.  1886.     De 

Toni,  Syll.  Alg.  2:  1418.  1894, 
Schmidt  incorrectly  attributes  this  name  to  Ralfs. 
Found  at  station  2807,  Galapagos  Islands. 


a  Pritch.  Hist.  Infus.  ed.  4.  837.  1861. 

&  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  pi.  4./.  11-  I860.  Moeb.  Diat.-taf.  pi.  SS.f.  11. 
1890. 

cki\^pl.S8.f.5.  1876. 

d  Syll.  Alg.  2:  1416.  1894. 

«Mikrog.  pi.  S5A.  XXI.  f.  S.  1854. 

/Trans.  Micr.  Soc.  Lond.  n.  s.  8:  pi.  S.f.  6-8.  1860. 

^Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30'»:  17.  pi.  S.f.  2.  1889  (cf.  Schmidt,  Atlas 
pi.  202.  f.  17.  1896.) 
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ABteromphaluB  flabellatus(Breb.)Grev.  Quart.  Joum.  Micr.  Sci.  7:  160  p/.  7./.  4-5. 

1859.    Moeb.  Diat.-taf.  pL  21.  f,  4-5.  1890.    Schmidt,  Atlaa  j>L  SS,f,  10-12. 1876. 

Van  Heur.  Synop.  j>l.  127.  f.  5-6. 1881.  Jan.  Abh.  Schles.  Gee. Vaterl. Cult.  1862»: 

13.  pi.  2B<f.  23.  1862.    Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  622.  1889.    De  Toni, 

SyU.  Alg.  2:  1414.  1894. 
Spatangidium  flabelUUum  Breb.  Bull.  Soc.  Liim.  Norm.  2:  297.  pi.  S.f.  S.  1867. 
SpcUangidium  peltatum  Breb.  Bull.  Soc.  Linn.  Norm.  2:  298.  pi.  S.f.  4.  1857. 
Asterolampra  Jlabellata  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  116.  1860. 

Found  at  stations  2807,  3698,  Galapagos  Islands  and  off  Honshuh  Island,  Japan. 

Asteromphalus  heptactis  (Breb.)  Ralfs  in  Pritch.  Hist.  Inlus.  ed.  4.  838.  pL  8./, 
21.  1861.  Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  664.  1889.  De  Toni,  Syll.  Alg.  2: 
1416.  1894. 

Spatangidium  heptactis  Breb.  Bull.  Soc.  Linn.  Norm.  2:  296.  pi.  S.f.  2.  1857. 

S paUtngidium  ralfsianum  Norm.  Quart.  Joum.  Micr.  Sci.  7:  161.  pi.  7.  f.  7-8, 1859. 
Moeb.  Diat.-taf.  pi.  21.  f  7-8.  1890. 

Asterolampra  heptactis  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  122.  1860. 

Asteromphahis  ralfsianus  Grun.  in  Schmidt,  Atlas  pi.  S8.  f.  5  (not/.  6-8).  1876. 

As  is  stated  under  A.  beaumontii  Ehrenb.,  much  confusion  exists  between  these  two 
forms.  A  variety  is  found  abundantly  at  stations  4505H  and  4516H,  having  the  valves 
rather  oval  than  circular,  similar  to  Ralfs's  figure  cited  above,  but  with  the  part  bisected 
by  the  narrow  limb  flattened  to  nearly  a  straight  line  and  showing  a  fold  in  the  valve 
on  the  left  of  this  limb.    This  contorted  phase  is  perfectly  uniform  in  these  gatherings. 

Found  at  stations  2807,  2923,  3604,  4505H,  4516H,  Galapagos  Islands  to  Bering  Sea. 

AsteromphaluB  hiltonianus  (Grev.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  837. 1861. 
Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  661.  1889.     De  Toni,  Syll.  Alg.  2:  1414.  1894. 
Asterolampra  hiltoniana  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  117.  pi.  4'f.  15.  1860. 
Moeb.  Diat.-taf.  pi.  SS.f.  15.  1890.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  491.  1878. 

I  have  not  placed  the  above  as  a  synonym  of  A.  elegans  Grev.,  but  the  two  are  enough 
alike  to  raise  the  question  of  uniting  them.  I  find  both  in  some  abundance  in  the 
same  dredging,  station  2807,  and  the  distinguishing  between  the  two  has  been  a  rather 
arbitrary  one  on  my  part.  It  may  be  foimd  best  to  place  this  species  under  the  older 
one,  A.  elegans. 

Found  at  station  2807,  Galapagos  Island. 

Asteromphalus  hookerii  Ehrenb.   Ber.  Akad.  Wiss.  Berl.  1844:  200.  f.S.  1845; 

Mikrog.  pi  S5A.  XXL  f  2.  1854.     Pritch.   Hist.  Infus.   ed.  4,  836.     pi.  11.  f. 

S4.  1861.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  656.  1889.     De  Toni,  Syll.    Alg.  2: 

1410.  1894.     Griff.  &  Henf.  Micr.  Diet.  ed.  3.  81.  pi.  19.  f  2.  1875. 
Asteromphalus  buckii  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  200./  4.  1845. 
Asteromphalus  cuiyierii  Ehrenb.    Ber.  Akad.  Wiss.  Berl.    1844:   200.   /.   7.  1845; 

Mikrog.  pi.  S5A.  XXI.  f  1.  1854.    Jan.  Abh.  Schles.  Ges.  Vaterl.  Cult.  18622: 

160.  pi.  2B.f  21.  1S62. 
Asteromphalus  humboldtii  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  200./.  6.  1845; 

Mikrog.  pl.S5A.XXLf.S.19M.    Jan.   &  Rabh.  in  Rabh.  Beitr.  1:  [4.  p^  ^. 

/  11]  1863.     Schmidt,  Atlas  pi.  38  J.  18-20.  1876. 
Asterolampra  hookerii  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8: 114.  1860, 

Ehrenberg's  habit  of  giving  separate  names  to  specimens  of  the  same  species  differ- 
ing in  the  number  of  arms  or  divisions  is  responsible  for  the  three  synonyms  cited 
above,  A.  hookerU  having  six  rays,  A.  buchii  seven  rays,  A.  humboldtii  eight  rays,  and 
A.  cuvierii  nine  rays. 

Found  at  station  3635H,  Bering  Sea. 
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Asteromplialufl  nanus  Mann,  sp.  nov.  Plate  XLV,  fiourr  4. 

Valves  circular,  the  central  hyaline  area  or  rosette  unequally  divided  into  five 
wedge-shaped  segments  by  straight  or  slightly  curved  partitions,  having  neither  forks 
nor  angular  breaks,  the  focus  of  the  five  st^gments  being  not  in  the  center  of  the  valve, 
but  slightly  nearer  the  side  bearing  the  narrow  limb;  the  wedge-shaped  segment  of 
the  narrow  limb  smallest,  constituting  about  12  per  cent  of  the  central  area,  the  two 
on  either  side  larger,  each  about  20  per  cent  of  the  area  and  the  remaining  two  largest, 
about  24  per  cent;  narrow  limb  sharply  bent  to  the  left,  dividing  the  beaded  com- 
partments on  either  side  of  it  into  two  unequal  portions;  of  the  four  remaining  limbd 
one  or  two  slightly  curved;  all  four  stout,  expanded  at  the  ends  and  bearing  a  minute 
circular  process  at  the  extremity;  all  five  limbs  reaching  to  within  one  row  of  beadii^ 
of  the  margin;  beading  fine,  decreasing  toward  the  margin;  approximately  regular, 
the  slight  deviation  from  regularity  being  repeated  exactly  in  each  of  the  pairs  of 
compartments  to  the  right  and  left  of  the  narrow  limb.  The  species  is  very  abundant 
in  the  one  sounding  where  it  was  discovered  and  is  constant  to  its  type. 

Diameter  of  valve  0.04  to  0.06  mm.;  rows  of  beading  13  to  15  in  0.1  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590128,  from  station  4029H,  Bering  Sea, 
June  27,  1900;  913  fathoms,  bottom  of  gray  sand  and  clay. 

The  nearest  form  to  this  is  A.  debyi  Pant.<»  It  differs  from  the  latter  in  the  character 
of  the  beading  and  in  the  absence  of  septae  joining  the  dividing  lines  of  the  wedge- 
shaped  segments  of  the  central  rosette. 

Asteromphalus  roperianus  (Grev.)  Ralfs.  in  Pritch.  Hist.  Infus.  ed.  4.  838.  1861. 

Schmidt,  Atlas  pi.  38.  f.  15.  1876.     Ratt.  Proc.  Roy.  Soc.  Edinb.  16:  657.  1889. 

Castr.  Rep.  Voy.  Ohall.  Bot.  2:  133.  j>l.  5.f.  3.  1886.     Schultze,  Bull.  Torr.  Club 

14:  96.  1887.     De  Toni,  Syll.  Alg.  2:  1411.  1894. 
Asterolampra  roperiana  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  119.  pL  4./.  14.  1860. 

Moeb.  Diat.-taf.  pi.  SS.f.  14.  1890. 
Mesasterias  abyssi  Ehrenb.   Phys.  Abh.  Akad.  Wiss.   Berl.   1872:  392.  pZ.  5./.  7. 

1873. 
Found  at  station  2807,  Galapagos  Islands. 

Asteromphalus  shadboltianns  (Grev.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  838.  1H61. 

Schmidt,    Atlas  pi.  38.  f.  17.  1876;  pi.  137.  f.  26.  1889.     Ratt.    Proc.    Roy.    Soc. 

Edinb.  16:  656.  1889.     DeToni,  Syll.  Alg.  2:  1411.  1894. 
Asterolampra  shadboUiaTia  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  121.  pi.  4.f.  i,9. 

1860.     Moeb.  Diat.-taf.  pi.  33.  f.  19.  1890. 
Found  at  stations  2919,  2920H,  3688n,  near  Hawaiian  Islands  and  in  Okhotsk  Sea. 

Asteromphalus  van  heurckii  Mann,  sp.  nov.  Plate  XLV,  figure  5. 

Valve  circular,  scarcely  convex,  extremely  delicate  and  translucent;  radiating 
limbs  12;  central  hyaline  area  or  rosette  large,  divided  somewhat  unequally  into  12 
wedge-shaped  sc^graents  by  tortuous  partitions,  the  segment  belonging  to  the  narrow 
limb  alone  reaching  the  center  of  the  valve  and  narrower  than  the  rest;  limbs  straight, 
slender,  terminating  at  the  margin  of  the  valve  in  suddenly  enlarged  extremities, 
bt^ring  a  minute  process;  margin  narrow  but  evidently  striated;  markings  of  the  12 
external  wedge-shaped  compartments  very  delicate,  appearing  under  magnifications 
of  200  to  250  diameters  to  consist  of  delicate  parallel  lines  concentric  with  the  periphery 
of  the  valve,  but  under  the  highest  magnification  resolved  into  fine  monilifonn  striae, 
those  nearest  the  periphery  alone  parallel  to  it,  those  nearer  the  center  becoming 
curved  in  the  opposite  direction — that  is,  with  the  convexity  inward — ^the  striae 
slightly  wider  apart  than  the  width  of  the  beading;  the  beading  next  to  the  limbs 
separating  the  compartments  and  bordering  the  internal  convex  ends  of  the  com- 
partments double  the  size  of  the  rest  of  the  beading,  forming  a  single  row  of  large 

a^eitr.  Bacill.  Ung.  3:  pi.  21.  f.  305.  1893,  "        ^^ 
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beads  around  the  outer  edge  of  each  compartment.  Under  low  magnifications  these 
bordering  rows  are  alone  visible,  the  rest  of  the  compartments  appearing  to  be  hyaline. 

Diameter  of  valve  0.088  mm.;  striae  112  to  119  in  0.1  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590129,  from  station  2923,  off  southern 
California,  January  19,  1889;  822  fathoms,  bottom  of  green  mud. 

I  have  named  this  fine  species  as  above,  not  only  because  of  my  high  regard  for 
Dr.  Henri  Van  Heurck,  but  also  on  account  of  its  general  resemblance  to  Asterolampra 
V€m  heurcJcii  Brun.o 

AsteromphaluB  variabiliB  (Grev.)  Ratt.  Proc.  Roy.  Soc.  Edinb.  16: 655. 1889.  De 
Toni,  Syll.  Alg.  2:  1410.  1894. 

Asttrolcnnpra  variahilis  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  111.  pL  S.f.  6S.  1860. 

My  specimen  is  a  rather  doubtful  example  of  the  above  species,  and,  it  should  be 
added,  the  species  itself  is  open  to  some  question.  The  figures  of  Greville  in  the  above 
citation  are  too  incomplete  as  to  the  nature  of  the  limbs  and  especially  as  to  the 
character  of  the  markings  to  make  it  certain  that  figures  7  and  8  are  not  both  gener- 
ically  and  specifically  different  from  figure  6,  their  general  a8i)e(t  being  that  of  Astero- 
lampra,  as  Greville  has  of  course  named  them.  There  is  no  question  about  figure  6 
being  an  Asteromphalus;  and  Rattray  is  probably  justified  in  putting  this  variable  dia- 
tom under  the  above  name.  My  form  lends  confirmation  to  this  view,  the  segment  of 
the  central  area  belonging  to  the  narrow  limb,  being,  as  in  figure  6,  wedgtwdiaped  and 
the  valve  having  all  the  characteristics  of  this  genus.  Its  size,  also,  and  the  fineness 
of  \\s  striation  correspond  exactly  with  those  data  as  given  by  Rattray. 

Diameter  of  valve  0.113  mm.;  striae  5  to  8  in  0.01  mm. 

Found  at  station  4029H,  Bering  Sea. 

TRIPODISCUS  Bhrenb. 

TripodUni*  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1830:  130,  159.  pi.  S.f.  6a-c. 
1841. 

Tetrapodisciuf  Ehrenb.  Ber.  Akad.  Wiss  Berl.  1843:  160.  1844.  Kutz.  Bacill.  136. 
pi.  J.f.  6.   1844. 

Penlapodisciis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1843:  166.  1844. 

Podiscus  Bail.  Am.  Journ.  Sci.  46:  137.  pi.  S.J.  12.  1844. 

Eupodiscwt  Ehrenb.  Ber.  Akatl.  Wiss.  Berl.  1844:   73.  1845,  in  part. 

Aulacodiscus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  73.  1845;  Mikrog.  pi,  18,/.  47, 
1854.  Pritch.  Hist.  Infus.  ed.  4.  843.  pi.  6.  /  4-S.  1861.  Char.  Emend.  Ratt. 
Journ.  Roy.  Micr.  Soc.  8:  337.  1888.     De  Toni,  Syll.  Alg.  2:  1091.  1894. 

The  name  Tripod iscus  is  clearly  prior  to  the  generally  accepted  name  Aulacodiscus. 
It  is  an  unfortunate  name,  as  it  applies  strictly  to  only  those  specimens  that  have  the 
accidental  number  of  three  process(»s,  whereas  nine-tenths  of  the  members  of  the 
genus  have  from  four  to  twenty  processt^s.  But  the  descriptive  exactness  of  a  name 
can  be  no  criterion  of  its  claim  in  taxonomy.  It  is,  however,  genuinely  unfortunate 
that  this  inapt  name  must,  according  to  existing  rules,  supi)lant  the  better  and  gener- 
ally known  name  Aulacodiscus.  Tripo<liscus  is  ch^rly  defined  as  a  genus  b  and  its 
type  gpecies,  T,  argus^  c  Ls  equally  definite?  and  is  unmistakably  figured.  On  the  plate 
it  is  called  T,  germanicuSj  but  the  reference  to  it  on  pag(?  159  gives  preference  to  T. 
argus.  Bailey's  name,  Podiscus,  is  better  than  either  of  the  foregoing,  so  far  as  aptness 
is  concerned.  The  species  T.  argus,  generally  known  as  Eupodisciis  argus  Ehrenb., 
is  hardly  characteristic  of  the  genus,  sls  on  account  of  its  imperfectly  radiating  areola- 
tion  and  its  double  markings  it  represents,  together  with  T.  (Aulacodiscus)  rogersii 


cMem.  Soc.  Phys.  et  Uist.  Nat.  Geneva  31":  19.  pi.  14./.  1.  1891. 
ftPhys.  Abh.  Akad.  Wiss.  Berl.  1830:  130.  1841, 
pOp.  cit.  159.  pi.  3./.  6a-c. 
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Bail.)  and  T.  (AtUacodiscus)  thumii  Schmidt,  a  somewhat  aberrant  phase  of  the  genue;, 
for  meet  members  of  the  genus  have  simple  beading  for  markings,  radially  arranged^ 
with  a  more  or  less  pronounced  hyaline  central  area  from  which  hyaline  lines  run 
to  the  bases  of  the  intermarginal  processes.  Indeed,  Eupodiscus  of  Ehrenb.  (not  of 
Ratt.)  came  to  represent  just  the  aberrant  phase  of  T.  argus.  But  the  differences  are 
neither  constant  nor  striking  enough  to  warrant  a  separate  genus,  and  Rattray,  Schmidt, 
and  others,  have  done  rightly  in  uniting  these  with  those  generally  called  Anlacodiscw. 
Rattray  has  unwisely  retained  the  name  Eupodiscus  for  a  group  of  diatoms  having 
none  of  the  characteristics  of  Ehrenberg's  forms,  nor  containing  a  single  species  so 
named  by  him,  namely,  species  with  from  one  to  four  processes  that  are  not  protuberant 
horns,  but  more  of  the  nature  of  the  '* ocelli"  in  the  genus  Auliscus  or  of  the  peeudo- 
nodule  in  Actinocyclus.  The  genus  so  framed  is  of  doubtful  value,  and  if  it  be  needed, 
those  of  its  members  which  can  not  be  referred  to  Auliscus  (where  most  of  them  belong) 
would  be  better  placed  under  an  entirely  new  generic  title,  rather  than  under  the  mM- 
leading  name  Eupodiscus.  Eupodiscus  Ratt.  (not  Ehrenb.)  is  therefore  left  out  of 
the  above  synonymy.* 

TripodiBcus  afiBLnis  (Gnm.)  Mann. 
Aulacodiscus  affirm  Grun. ;  Schmidt,  Atlas  pi.  1,  $4-  /.  9-10, 1876.    Ratt.  Joum.  Roy. 

Micr.  Soc.  8':  359.     De  Toni,  Syll.  Alg.  2:  1110.  1894. 
Aulacodiscus  chasei  Pant.  Beitr.  Bacill.  Ung.  1:  67.  pi,  t9,f.  294.  1886. 
Aulacodiscus  oregonus sparsius-punctata  Gnm.;  Schmidt,  Atlas pL  107./.  6^  7  (figure 

unnamed).  1886. 

Rattray  includes  in  this  species  the  unnamed  figure  of  Schmidt's  noted  in  the  last 
synonym  as  well  as  Grunow's  subspecies  of  A.  oregonus  BaU.  I  think  this  union  is 
justified.  But  there  seems  to  me  more  uncertainty  about  placing  here  the  type  and 
varieties  of  A.  lunyacsehii  Pant.&  However,  there  is  a  similarity  between  these  and 
the  above,  and  indeed  between  all  these  and  A,  oregonus  BaiL 

Found  at  Station  3604H,  off  British  Columbia. 

TripodlBcufl  beringensis  Mann.  Plate  L,  figure  6. 

Valve  circular,  strongly  marked  with  coarse  beads,  becoming  smaller  only  near  the 
margin;  processes  nine,  subraarginal;  from  the  base  of  each  a  hyaline  rectangular 
space,  two  rows  of  beads  wide,  extending  radially  inward  for  about  one-fifth  the 
radius,  from  this  point  a  single  row  of  beads  running  to  the  small  circular  central  area, 
this  inclosed  by  a  ring  formed  of  the  nine  terminal  beads  of  these  rows;  the  segments 
subtended  by  these  nine  radial  rows  set  with  beads  of  equal  size  in  parallel  lines,  only 
the  central  one  in  each  segment  being,  therefore,  radial. 

Diameter  of  valve  0.0G3  mm.;  beads  64  in  0.1  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590130,  from  Station  4029H,  Bering  Sea, 
June  27,  1900;  913  fathoms,  bottom  of  gray  sand  and  clay. 

Tripodiscufl  concentricus  Mann,  sp.  nov.  Plate  LIV,  figures  1,  2. 

Valve  circular,  nearly  flat  for  one-half  the  radius,  thence  moderately  and  evenly 
convex  to  the  margin;  marking  of  large  beads,  of  uniform  size  until  within  one-fifth  a 
radius  length  of  the  margin,  thenof  smaller  beading,  so  placed  as  to  form  a  single  spiral 
about  the  minute  hyalint*  center,  thence  passing  into  a  series  of  strictly  concentric 
circles  and  the  component  beads  of  each  circle  so  arranged  as  to  form  with  those  in  the 
other  circles  perfectly  radial  rows,  the  beads  set  slightly  closer  in  the  concentric  circles 
than  in  the  radiating  rows;  at  the  distance  of  one-half  a  radius  from  the  center,  where 
the  valve  becomes  convex  to  the  margin,  the  two  concentric  circles  of  beads  a  trifle 

a  Of.  Journ.  Roy.  Micr.  Soc.  8^:  900.  1888. 

bPant.  Beitr.  Bacill,  Ung.  1:  59.  pi  l.f.  2,  pi.  2./.  9-10,  pi.  25.  f.  225-229.  1886. 
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farther  apart  than  elsewhere,  giving  to  the  interspace  the  appearance  of  a  bright  nar- 
row ring;  proct^sses  two  or  three,  stout,  spherical,  placed  at  about  one-sixth  a  radius 
from  the  margin;  the  base  of  each  surrounded  by  a  small  hyaline  area,  from  which  an 
obscure  hyaline  line  extends  to  the  center;  border  very  narrow,  minutely  beaded. 

Diameter  of  valve  0.065  to  0.133  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590131,  from  station  4505H,  Santa  Cruz 
Light-house,  Monterey  Bay,  Cal.,  1904;  10  fathoms.  * 

The  concentric  beading  of  this  species  reminds  one  of  A,  broumii  Norm.,  though  it 
is  much  more  pronounced  here.  The  species  differs  from  A.  hrovniii  in  the  convexity 
of  the  valve,  the  character  of  the  processes,  the  border,  etc.  Tlie  latter  is  also  a  much 
more  delicate  species  than  this  massive  one. 

Although  Rattray  has  used  the  al)ove  specific  name  for  an  Actinocyclus,  I  have 
applied  it  here  because  it  is  so  aptly  descriptive  of  this  diatom's  most  striking 
characteristic. 

Tripodiscus  cosmiodiBCUS  Mann,  sp.  nov.  Plate  LIV,  figure  4. 

Valve  circular,  nearly  flat,  l)eaded;  beading  minute,  closely  and  evenly  set  in 
radiating  lines,  except  where  these  lines  are  slightly  bowed  around  the  twelve  some- 
what protuberant  portions  of  the  valve  bearing  the  twelve  processes;  no  hyaline  cen- 
tral area;  margin  obscure;  each  of  the  twelve  processes  consisting  of  a  prolongation  of 
a  single  row  of  beads,  this  within  one-sixth  a  radius  of  the  margin  becoming  a  narrow 
hyaline  ridge  crowning  the  twelve  slightly  protuberant  portions  of  the  valve  and  ter- 
minating in  an  exceedingly  small  but  evidently  spherical  process.  Aspect  of  the 
valve  somewhat  like  Greville's  Cosmiodiscas  barhadengis."^ 

Diameter  of  valve, 0.095  mm.;  beads  130  to  135  in  0.1  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590132,  from  station  4029H,  Bering  Sea,  June 
27,  1900;  913  fathoms,  bottom  of  gray  sand  and  clay. 

TripodiscuB  Idnkeri  (Schmidt)  Mann. 
Aulacoducm  hinheri  Schmidt,  Atlas  pi.  106.  f.  4-5.  1886. 
Aulacodiscus  margaritojceus  kinkeri  Ratt.  Journ.  Roy.  Micr.  Soc.  8':  352.  1888. 

The  dominant  form  of  the  present  genus  is  probably  to  be  seen  in  ^.  inargaritaceus 
Ralfs;  and  under  that  specific  name  Rattray  has  grouped  a  hast  of  forms  considered 
as  separate  species  by  other  authors.  ^  This  condensation  was  much  needed,  and  has 
been  well  done.  But  in  a  few  instances  it  seems  to  have  been  carried  too  far.  The 
above  case  is  an  example.  Schmidt's  species  has  a  strong  general  resemblance  to 
both  A,  rnargantacnis  Ralfs  and  A.  crux  Ehrenb. ;  but  I  think  to  make  it  a  variety 
is  hardly  justified.  Schmidt's  form  is  a  far  flatter  specimen  than  Ralfs's  species.  As 
the  difference  between  varieties  and  specias  is  practically  a  thing  of  personal  opinion, 
the  recognition  of  Schmidt's  8j>ecies  is  simply  an  expression  of  the  fact  that  I  look  upon 
jt  as  a  justified  expedient  for  distinguishing  between  this  form  and  others  that  are 
called  A.  margaritaccm  Ralfs.  It  may  not  be  out  of  place  here  to  add  that  the  multi- 
plication of  named  varieties  is,  I  think,  to  be  avoided  wherever  ix)8sible.  As  a  rule 
if  a  new  form  is  so  different  from  an  already  existing  species  as  to  require  taxonomic 
recognition,  it  is  safe  to  look  upon  it  as  a  new  species.  The  gradations  of  the  diatoms 
are  almost  limitless,  and  named  varieties  can  be  multiplied  ad  libitum.  In  this 
work  I  have  omitted  these  whenever  possible  and  have  added  none  to  the  list  myself. 
The  remarks  on  this  subject  by  Rev.  William  Smiths  are  worthy  of  consideration. 

Found  at  station  3696,  off  Honshu  Island,  Japan. 

o Trans.  Micr.  Soc.  Ix)nd.  n.  s.  14:  79.  pi  8.f,  12. 1866. 

ftJoum.  Roy.  Micr.  So<\  8':  351.  1888. 

c  Quart.  Journ.  Micr.  Sci.  3:  130-135.  1855. 
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Tripodiscufl  laxus  Mann,  np.  no  v.  Plate  LIV,  fioire  3. 

Valve  circular;  barely  concave  to  the  bases  of  the  prot^esses,  thence  rapidly  convei 
to  the  border;  processes  five,  auriculatc,  placed  one-sixth  of  a  radius  from  the  Iwrder. 
their  bases  surrounded  by  evident  hyaline  areas;  central  area  circular,  slightly  nigoee, 
one- tenth  of  a  radius  in  diameter;  beading  all  of  one  size;  that  is,  not  decreasing  toward 
the  border;  the  rows  radial  and  straight  except  at  the  bases  of  the  processes,  where  one 
row  on  each  sid^  is  curved  about  the  base;  both  primary  and  secondary  rows  net  wide 
apart  with  large  interspaces,  at  least  the  width  of  two  beads,  generally  of  four  l)ead^. 
giving  a  loose  and  open  appearance  to  the  valve;  border  narrow,  cloeely  set  wiih 
delicate  beads. 

Diameter  of  valve,  0.076  mm.;  beads  45  in  0.1  mm. 

Type  in  the  U.  S.  National  Mu^*eum,  No.  590133,  from  station  4029H,  Bering  Sea,  June 
27,  1900;  913  fathoms,  lM)ttom  of  gray  sand  and  clay. 

The  nearef't  approach  to  the  alxjve  is  tbe  unnamed  figure  of  Schmidt's,*  which  may 
be  a  variety  of  this  species.  Both  l)ear  some  resemblance  to  A.  kilkdlyttnus  Grev.> 
but  the  processes,  the  border,  and  the  radially  decreasing  beading  of  Greville  «  diatom 
clearly  distinguish  it  from  this. 

Tripodisciis  margaritaceus  (Ralfs)  Mann. 

Aulacodiscus  margaritaceus  Ralfs  in  Prit^^h.  Hist.  Infus.  ed.  4.  844.  1861.     Schmidt, 

Atlas  pl.37./,  4-7.  1876;  p/.  9:i./.  U.  1886;  pi.  104. /.  6-8,pL  iOo./.  i-i,4. 1886. 

Ratt.  Journ.  Roy.  Micr.  Soc.  8^:  351-353.  pi.  6./.  S.  1888.    De  Toni,  Syll.  Alg.  2: 

1101.  1894. 
Aulacodiscus  crxuc  Ehrenb.  Mikrog.  pi.  35  A.  X  VI.  f.  2.  1854,  in  part.     Grun.  Denk- 

schr.  Akad.  Wien  48^:  69.  1884.     Schmidt,  Atlas  ph  SS.  f.  1-2.  1876;  pi.  102. 

f.  4.  1886. 
Aulacodiscus  mollcri  Grun.;    Schmidt,   Atlas  pi.  SS.f.  14y  pi.  36.  f.  6,  pi.  37./.  S, 

pi.  41.  f.  12.  1876;  pi.  102.  f.  1-2,  13.  1886. 
Aulacodiscus  dcbyi  Pant.  Beitr.  Bacill.  Ung.  1:  58.  pi.  25.  J.  226.  1886. 
Aulacodiscus  n.  sp.?  Schmidt,  Atlas  pi.  37.  f.  1  3.  1876. 

Rattray^  has  named  many  varieties  of  this  species.  The  one  he  calls  variety 
elongala  Schmidt  thinks  should  be  a  separate  species.  (See  last  synonym  above.) 
Rattray's  view  is  to  be  preferred. 

Found  at  station  2823,  Gulf  of  California. 

Tripodiscufl  oregonus  (llarv.  &  Bail.)  Mann. 

Aulacodiscus  oregonus  Ilarv.  <&  Bail.  Prtx*.  Acad.  Phila.  6:  430.  1854.     Pritch.  Hist, 

Infus.  ed.  4.  845.  pi.  6.  f.  4.  1861.     (irev.  Quart.  Journ.  Micr.  Sci.  7:  156.  pi 

7./.  2.  1859.  Moeb.  Diat.-taf.  pi.  21.  f.  2.  1890.     Schmidt,  Atlas  pL  34.  f.  4-6. 

1876;  pi.  107.  f.  6  7.  1886.     Riitt.  Journ.  Roy.  Micr.  Soc.  8':  358.  18^8.     De  Toni, 

Syll.  Alg.  2:  1109.  1894. 
Aulacodiscus  oregonensis  Bail.  &  Harv.  in  Wilkes  U.  S.  Explor.  Exped.  17: 176. 1874. 
Found  at  station  2835,  off  Lower  California. 

Tripodiscus  orientfdis  (Grev.)  Mann. 

Aulac(xli8cus  oricntalis  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  12:  12.  pZ.  ;?./.  6.  1864. 

Schmidt,  Atlas  pi.  .V,.f.  1  S.  1876.     (irun.  in  Fenzl,  Reise  Novara  Hot.  1:  103. 

1870.     Ratt.  Journ.  Roy.  Micr.  Sw.  8':  361.  1888.     De  Toni,  Syll.  Alg.  2:  1111. 

1894. 
Found  at  station  3688,  Paumotu  Islands. 


o  Schmidt,  Atlafl  pi.  105.  f.  S.  1886. 

ftTraus.  Micr.  Soc.  Lond.  n.  s.  11:  70.  pi.  4.f.  14.  1863. 
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"[^npodiscus  radiosus  (Gr.  <&  St.)  Mann. 
Aulacodiscus  radio9ti8GT.  &  St.  Journ.  Quek.  Micr.  Club  II.  3: 140.  pi.  12,  f.  SS.  1887. 
Schmidt,  Atlas  pi.  157.  f.  1.  1890.     Ratt.  Journ.  Roy.  Micr.  Soc.  8»:  350.  1888. 
De  Toni,  Syll.  Alg.  2: 1101.  1894.    De  Toni,  Notarisia  466.  1888. 
The  original  figure  cited  above  is  so  bad  as  to  mislead  identification ;  but  the  descrip- 
tion is  clear;  it  agrees  well  with  Schmidt's  illustration.     It  is  a  diatom  of  exceptional 
beauty. 
Found  at  station  2808,  Galapagos  Islands. 

Tripodiscus  rogendi  (Bail.)  Mann. 
Podiscus  rogerni  Bail.  Am.  Journ.  Sci.  46:  137.  pi.  S.f.  1-2.  1844.     Ehrenb.  Ber. 

Akad.  Wise.  Berl.  1844:  81.  1845. 
Eupodiscus  rogersii  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  81.  1845.     Schmidt,  Atlas 

pi.  92.  f.  5-6.  1886. 
Eupodiscm  baileyi  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  81.  1845. 
Aulacodiscus  rogersii  Schmidt,  Atlas  pi.  107.  f.  S.  1886.     Ratt.  Journ.  Roy.  Micr. 

Sop.  8>:  372.  1888.     De  Toni,  Syll.  Alg.  2: 1121.  1894.       . 
Avlacodiscus  areolatus  O'Meara,  Quart.  Journ.  Micr.  Sci.  n.  s.  L8: 104.  1878. 
Aulacodiscus  thumii  Schmidt,  Atlas  pi.  102.  f.  8.  1886.     Ratt.  Journ.  Roy.  Micr.  Soc. 

8':  374.  1888. 
The  above  enumerated  diatoms  are  close  to  T.  argus,  and  form  with  it  a  group  some- 
what distinct  from  other  members  of  the  genus,  especially  in  the  matter  of  the  double 
marked  areolation. 
Found  at  stations  2823,  2835,  Gulf  of  California  and  off  Lower  California. 

TripodiscuB  scaber  (Ralfs)  Mann. 
Aulacodiscus  scaber  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  844.  1861.     Schmidt,  Atlas 

pi.  SS.f.  4-8.  1876.     Ratt.  Journ.  Roy.  Micr.  Soc.  8':  353.  1888. 
Aulacodiscus  crux  Ehrenb.  in  part;  Hab.  Cat.  57.  1877.     Jan.  Abb.  S<!hle8.  Ges. 

Vat^rl.  Cult.  1861^:  161.  pi.  t.f.  1~S.  1861;  1862^:  pi.  lA.f.  12.  1862. 
Anlacodiscus  tematus  Jan.  Abh.  Schles.  Ges.Vaterl.  Cult.  1861^:  161.  pi.  2./.  4. 1861. 
Aulacodiscus  beeveriae  Johnst.?  Pritch.  Hist.  Infus.  ed.  4.  844.  pi.  6.  f.  5.  1861. 

Schmidt,  Atlas  pi.  36.  f.  12.  1876. 
There  is  a  possible  doubt  about  the  last-named  synonym,  though  1  do  not  see  how 
it  can  be  maintained  as  the  name  of  a  separate  species.     Strictly  type  forms  of  the 
present  species  occur  in  the  latter  of  the  two  stations  following. 
Found  at  stations  2807,  2835,  Galapagos  Islands  and  off  Lower  California. 

Tripodiscus  tiipartitus  (Br.  &  Temp.)  Mann. 
Aulacodiscus  triparlitus  Br.  &  Temp.  Mem.  Soc.  Phys.  et.  Hist.  Nat.  Geneva  30': 
21.  pi.  4./.  S.  1889.     Schmidt,  Atlas  pi.  169.  f.  8,  9.  1892.     De  Toni,  Syll.  Alg.  2: 
1106.  1894. 
I  assign  my  specimen  to  this  species  with  considerable  doubt.     It  agrees  well  with 
Schmidt *8  figures,  but  these  and  my  form  are  somewhat  different  from  the  type  as 
described  and  figured  by  its  authors,  especially  in  the  absence  of  the  inner  triangular 
line  of  spines  or  granulations  connecting  the  bases  of  the  three  processes. 
Found  at  station  4029H,  Bering  Sea. 

ATJLISCTTS  Ehrenb. 

Atdiscus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1843:  270.  1844.     Bail.  Smithson.  Contr. 
Knowl.  7:  4.  1854.     Ratt.  Journ.  Roy.  Micr.  Soc.  8^:  861-900.  1888.     DeToni, 
Syll.  Alg.  2:  1025.  1894. 
^nsiodiscus  Bail.  Smith.son.  Contr.  Knowl.  7:4.  1854,  no  species  given. 
Coscinodiscus  Ehrenb.  Ber.  Akad.  Wiss.  Bed.  1843:  271.  1844,  in  part. 
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Eupodiscus  Ehrenb.  in  part;  W.  Smith,  Synop.  Brit.  Diat.  1;  25.  pi.  4.f.  S9.  18o3. 

Bright.  Quart.  Journ.  Micr.  Sri.  8:  94.  pi.  5.f.  S.  1860. 
Pseudoauliscus  Lend. -Fort,  in  part;  Grev.  Trans.  Mic.  Soc.  Lond.  n.  s.  11:  74.  p/.„. 
/.  i.3.  1863. 
Cerataulus  Ehrenb.  in  part;  Jan.  Abh.  Schles.  Gee.  Vaterl.  Cult.  1861':  15.  pi,  1. 

/.  6.  1861. 

Auliscus  caelatUB  Bail.  Smithwm.  Contr.  Knowl.  7:  G.  pi.  l.f.  S-4.  1854.     Grev. 

Trans.  Micr.  Soc.  Lond.  n.  8.  11:  44.  pi.  t,f.  4-7. 1863.    Moeb.  Diat.-taf.  pi.  50 J. 

4-7.  1890.     Schmidt,  Atlas  pi.  32.  f.  12-20,  23-26.  1875;  pi.  67./.  11-13.  1881;  pi 

204  J.  21.  1896.     Pant.  Beitr.  Bacill.  Ung.  1:  57.  pi.  19.  f.  173;  pi.  28.  f.  i79. 1886, 

Ratt.  Joum.  Roy.  Micr.  Soc.  8"^:  885-888.  pi.  15.  f.  5-9,  pi.  16.  f.  3,  6.  1888.    Pritch 

Hist.  Infus.  ed.  4.  845.  1861.     Lcud.-Fort.  Mem.  Soc.  Emul.  St.  Brieuc  63.  pL  7. 

f.  68.  1879.     Wolle,  Diat.  N.  A.  pi.  89./.  6,  9-10.  1890.     H.  L.  Smith,  Sp.  Dial 

Typ.  54.  1874.     De  Toni,  Syll.  Alg.  2:  1049.  1894. 

Auliscus  smithii  Ssii\.  Abh.  Schles.  Ges.  Vateri.  Cult.  1861^:  163.  pi.  2./.  9.  1861. 

Auliscus  gregorii  Jan.  Abh.  SchU^s.  Ges.  Vateri.  Cult.  1861*:  163.  pi.  2./.  22.  1861. 

Aulisais  sculptus  Ralfs,  in  part;  Lend. -Fort.  Mem.  Soc.  Emul.  St.  Brieuc  pi.  7. 

/  66-67.  1879. 
This  species  exhibits  more  variability  in  its  markings  than  most  other  members  of 
Auliscus,  a  genus  which  I  think  shows  a  greater  elasticity  in  this  respect  than  any 
other.  This  has  creattnl  a  strong  temptation  to  multiply  named  and  accredited  \-arie- 
ties,  so  that  the  species  is  quite  confused  with  them.  De  Tenia  enumerates  fifteen 
such,  of  which  Rattray  is  the  author  of  eight.  Did  the  present  writer  favor  this 
method  of  extending  nomenclature  he  could  greatly  enlarge  this  list  out  of  the  large 
miiss  of  individuals  of  this  species  afforded  by  these  investigations.  Thus  a  number 
of  very  striking  varieties,  with  feathery  instead  of  anastomosing  lines,  were  found 
at  stations  292011  and  3712II  -the  variety  called  strigillata  at  station  2807  and  that 
calltMl  latecostata  at  station  2835  and  others.  The  fact  is  that  Bailey's  type  form  is  not 
at  all  typical  of  the  diatoms  at  present  assigned  to  this  species,  but  represents  a  rather 
extreme  and  severe  phase  of  ornamentation  only  rarely  met  with.  The  significance 
of  the  specific  name,  caclatus,  meaning  carved,  is  therefore  not  particularly  applica- 
ble, however  well  it  applied  to  the  original  specimens.  Although  A.  pruinotns  Bail. 
is  typically  a  very  different  diatom  frt)m  this  species,  the  two  have  come  closely  to 
appn)ach  each  other  by  reason  of  the  varieties  assigned  to  them;  and  on  the  other 
side  this  species  pa.MvSes  imperceptil)ly  into  A.  sculptus  (W.  Smith)  Ralfs. 

Found  at  stations  2807,  2835,  292011,  3712II,  Galapagos  Islands,  to  Lower  C<alifomia, 
Hawaiian  Islands,  and  Okliotsk  Sea. 

Auliscus  hardmemianus  Grev.  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  14:  6.  pi.  2./.  17.  1866. 

Moeb.  Diat.-taf.  pi.  71./.  17.  1890.     Schmidt,  Atlas  pi.  67./.  1.  1881;  pi.  108./. 

1.  1886.    Truan  &  Witt,  Diat.  Ilayti,  12.  pi.  2./.  4-  1888.     Ratt.  Joum.  Roy.  Micr. 

Soc.  8^:  17-18.  1888.     De  Toni,  Syll.  Alg.  2:  1041.  1894. 

Auliscus  joynsonii  Schmidt,  Atlas  pi.  67./  2.  1881. 

Rattray  gives  also  four  named  varieties.     The  A.  joynsonii  of  Schmidt  is  an  unim- 
portant variety. 

Found  at  station  2807,  Galapagos  Islands. 

AuliscusinsignisCleve,  Sv.Vet.  Akad.  Handl.  18*:22.p/.5./.6>#a-6.188l.     Schmidt, 
Atlas  pi.  89./  1.  1886.     Ratt.  Journ.  Roy.  Micr.  Soc.  8^:  15.  1888.     De  Toni,  Syll. 
Alg.  2:  1039.  1894. 
Both  the  above  illustrations  are  very  poor.     Cleve's  material,  like  my  own,  was 
f»"^m  the  Galapagos  Islands. 

Found  at  station  2807,  Galapagos  Islands. 


«  Syll.  Alg.  2:  1049.  1894. 
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Auliscufl  pruiBOsufl  Bail.  Sraithson.  Contr.  Knowl.  7:  5.  pi.  1.  f.  5-8.  1854.     Grev. 

Trans.  Micr.  Soc.  Lond.  n.  s.  11:  48.  j>l.  S.f.  IS.  1863.     H.  L.  Smith,  Sp.  Dial. 

Typ.  706.  1874.     Pritch.  Hist.  InfiLs.  wl.  4.  845.  pi.  S.f.  1.  1861.     Schmidt,  Atlas 

pi.  SI.  J.  6-7,  //,  lS-15,  pi.  S'2.f.  5.  1875;  pi.  108.  f.  10.  1886.     Ratt.  Journ.  Roy. 

Micr.  Soc.  8^:  22.    1888.     De  Toni,  Syll.  Alg.  2:   1045.  1894.    Moob.  Diat.-taf. 

pi.  51.  f.  IS.  1890. 
Aulisciig  p\incUUus  Bail.  Smithson.  Contr.  Knowl.  7:  5.  pi.  1.  f.  9.  1854.     Grev. 

Trans.  Micr.  Soc.  Lond.  n.  s.  11:  49.  pi.  S.f.  15.  1863.     Mocb.  Diat.-taf.  pi.  51. 

f.  15.  1890.     Schmidt,  Atlas  pi.  Sl.f.  8.  1875;  pi.  67.  f.  7  8.  1881;  pi.  89.  f.  14-17 

pi  108.  f.  10.  1886.     Ratt.  Joum.  Roy.  Micr.  Soc.  8*:  9.     1888.     De  Toni,  Syll. 

Alg.  2:  1033.  1894. 
There  is  great  confusion  between  these  two  species  of  Bailey.  The  original  type 
forms,  as  can  be  seen  by  comparing  the  figures  of  Bailey  or  those  of  Greyille,  show 
considerable  contrast;  but  at  the  present  time  one  might  as  well  assign  a  newly  found 
example  to  one  species  as  to  the  other.  Rattray  has  retained  the  two  species,  though 
placing  examples  of  A.  pruino»itsf^  under  A.  punctaliLS.  The  two  species  have  no 
distinct  boundary.  In  the  single  dredging  in  which  thes*^  forms  were  found  they  are 
very  abundant  and  supply  every  gradation  between  the  two.  It  is  to  be  noted,  also, 
that  Bailey  was  in  considerable  doubt  over  the  separateness  of  these  species,  and  it 
seems  to  me  they  are  much  better  united.  Nothing  can  better  illiLstrate  the  useless- 
ness  of  trying  to  assign  specimens  to  one  as  against  the  other  than  a  comparison  of  the 
two 'figures  lying  side  by  side  in  Schmidt's  Atlas,  plate  31,  figures  7  and  8,  named, 
despite  their  identity,  '^  pniinosus^^  and  ^^punctatus,^^  re8fM?ctively.  No  wonder  that 
two  such  capable  diatomists  as  Grunow  and  Witt  should  call  the  one  pruinosus  and 
the  other  punctatiis,  the  diatom  represented  by  plate  108,  figure  10,  of  Schmidt's  Atlas. 
Found  at  station  2807,  Galapagos  Islands. 

AuliscuB  »tockhardtii  Jan.  Abh.  Schles.  Ges.  Vaterl.  Cult.  1861^:  163.  pL  1.  /.  ^. 
1861.     Schmidt,  Atlas  pi.  SO./.  II-IS.  1875;  pi.  67.  f.  6.  1881.     Ratt.  Journ.  Roy. 
Micr.  Soc.  8^:  7.  1888,     De  Toni,  Syll.  Alg.  2:  1031.  1894. 
Auliscus  constellaius  Mills,  Joum.  Roy.  Micr.  Soc.  II.  1:  867.  pi.  11.  f.  2-S.  1881. 
Auliscus  racemoms  Ralfs,  Trans.  Micr.  Soc.  Lond.  n.  s.  11:  46.  pi.  t.  f.  9.  1863. 

Schmidt,  Atlas  pi  67./.  6.  note.  1881.    Moeb.  Diat.-taf.  pi  50./.  9.  1890. 

I  am  in  doubt  as  to  making  A  racemoaiis  Ralfs  a  synonym  of  the  above  as  Schmidt 

and  Rattray  have  done.     At  least,  a  comparison  of  the  original  figure  of  Janisch  with 

that  of  Ralfs  in  the  citations  given  above  will  ehow  enough  divergence  to  make  the 

matter  questionable.     Certain  varieties  of  A.  pndnostis  Bail,  aprproach  this  species. 

Found  at  station  2807,  Galapagos  Islands. 

BHIZOSOLENIA  Bhrenb. 

Khuosolenia  Ehrenb.  Phys.  Abh.  Akad.  Wiss.   Berl.  1841;  329,  422.  1843;  Ber. 

Akad.  Wiss.  Berl.  1844:  204.  1845.     KQtz.  Bacill.  51.  1844;  Sp.  Alg.  24.  1849. 

Bright.  Quart.  Joum.  Micr.  Sci.  6:  93.  pi  5.  1858.  char,  emend.     Pritch.  Hist. 

Infus.  ed.  4.  865.  1861.     Van  Heur.  Synop.  194.  pi  78-79.  1881;  Treat.  Diat.  413. 

/.  ISS.  1896.    Griff.  &  Henf.  Micr.  Diet.  ed.  4.  657.  pi  51.  f.  25.  1883.     De  Toni, 

Syll.  Alg.  2:  823.  1894.     Eng.  &  Pr.  Pflanzenfam.  1'^  84./.  1S9-140.  1896. 

Perag.  Le  Diatomiste  1: 108.  pi  1-5.  1892. 
Encampia  Stolter,  Journ.  Roy.  Micr.  Soc.  2:  835./.  a-d.  1879,  not  Ehrenb. 
Attheya  West,  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  152.  pi  7.  f.  15.  1860.     De  Toni, 

Syll.  Alg.  2:  770,  822.  1892-94.     Perag.  Le  Diatomiste  1:  105.  pi  l.f.  14.  1892. 

Van  Heur.  Treat.  Diat.  420./.  138.  1896.     Eng.  &  Pr.  Pflanzenfam.  V^:  88./  145. 

1896. 


a  Schmidt,  Atlas  pi  Sl.f.  6  9.  1875. 
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Lauderia  Cleve,  Bih.  Sv.  Vet.  Akad.  1":  8.  pM./.  7. 1873.     Van  Heur.  Treat.  DUt. 

418./.  136.  1896.     DeToni,  Syll.  Alg.  2:  771. 1892.    Castr.  Rep.  Voy.  ChaU.  Bot 

2:89.  pi.  9./.  4,8.  1886. 
Guinardia  Perag.  Le  Diatomiste  1:   107.  pL  1.  f.  IS.  1892.     Van  Heur.  Treat. 

Diat.  417./.  135.  1896.     De  Toiii,  Syll.  Alg.  2:  822.  1894. 
Leptooflindricm  (?)  Cleve,  Diat.  Kattegat.  2.  1889.     Perag.  Le  Diatomiste  1:  104. 

1892.     De  Toni,  Syll.  Alg.  2:  822.  1891.     Eng.  &  Pr.  Pflanzenfam.  l»^•  84.  1896. 
Dactylioaolen  Caetr.  Rep.  Voy.  Chall.  Dot.  2:  75.  pi.  9.  f.  7.  1886.     Perag.  Le  Da- 

tomiste  1:  104.  pi  l.f.  6-7.  1892.     De  Toni,  Syll.  Alg.  2:  821. 1891.     Eng.  &  Pr. 

Pflanzenfam.  V\  83./.  136.  1896. 
Ehrenberg's  conception  of  this  genus  was  so  vague  that,  aside  from  the  name,  its 
founding  is  mainly  due  to  Brightwell;  and  the  name  itself  loses  all  meaning  if  we 
remove  from  it  the  forms  represented  by  Cleve 's  Lauderia.  Its  members  are  pelagic, 
as  a  clas^  subtropical,  and,  with  the  exception  of  H.  L.  Smith's  R.  erietuisy  marine. 
Their  terminal  valves,  bearing  one  to  many  setae,  are  widely  separated  by  a  tubular 
zone  built  up  of  either  very  narrow  bands  or  wedge-shaped  pieces  imbricated  into  a 
tube.  The  frustules  thus  constructed  are  delicate,  elastic,  and  not  densely  silicified. 
Yet  with  this  strong  generic  harmony  there  are  differences  of  absorbing  interest  from 
the  fact  that  here  more  than  in  any  other  genus  we  find  variations  that  stand  as  inter- 
mediate plan  structures  between  it  and  several  other  distinct  genera.  This  pecuh- 
arity  of  Rhizosolenia  has  given  occasion  for  the  creation  of  various  queetionable 
genera  enumerated  above.  Their  affinities  are  most  striking.  The  form  called  by 
West  Atthq/a  decora  leads  to  the  genus  Chaetoceros;  Guinardia,  with  its  rudimentary 
mucronate  scar,  is  close  to  that  doubtful  example  of  the  genus  Biddulphia,  which 
Peragallo  calls  Cerataulus  bergonii;^  the  species  included  in  the  invalid  genus  Lau- 
deria have  valves  like  Stephanopyxis  and  girdles  like  Striatella;  those  called  Dactyl- 
iosolen  are  very  suggestive  of  Melosira;  while  in  Peragalloa  meridiana  Schutt  we  have 
a  probable  species  of  Chaetoceros  with  the  zonal  view  of  Rhizosolenia;  and  finally 
R.  stolterforthii  Perag.  is  amazingly  like  that  delicate  but  genuine  example  of  the 
genus  Eucampia  which  Cleve  has  miscalled  Molleria  comuta.^  It  willlielp  to  make 
evident  the  impossibility  of  bounding  these  newer  genera  in  any  way  that  will  di^- 
distinguish  them  generically  if  we  carefully  compare  specimens  of  the  species  enu- 
merated, or,  in  the  absence  of  these,  if  we  contrast  in  plate  1  of  Peragallo^s  Monograph ^ 
the  following  figures:  Rhizosolenia  murrayana  Castr.  (f.  20),  and  R.  stoltnfortkii  (f.  17) 
with  Guinardia  flaccida  (Castr.)  Perag.  (f.  4);  this  latter  (as  shown  in  f.  3)^ noting  the 
small  mucronate  scar,  with  Cerataulus  (Cerataulina)  bergonii  Perag.  (f.  16;  again^  G, 
flaccida  (f.  4)  with  the  lower  frustule  of  Lauderia  delicatula  Perag.  (f.  13).  The  foot  is, 
if  stress  is  put  solely  on  the  setae  and  other  appendices  of  the  terminal  valves  we 
shall  have  the  various  genera  above  enumerated;  but  if  we  take  the  entire  fnistuk 
we  shall  have  strikingly  distinct  but  valid  species  of  Rhizosolenia,  with  much  more 
in  common  structurally  than  the  differences  that  distinguish  them. 

BhizoBoleniahebetata  Bail.  Am.  Journ.  Sci.  II.  22:  5.  pi.  l.f.  18-19.  1856.  Bright 
Quart.  Journ.  Micr.  Sci.  6:  94.  pi.  S.f.  4.  1858.  Pritch.  Hist.  Infus.  ed.  4.  866. 
1861.  Cleve,  in  Nordensk.  Vega  Exped.  3:  486.  pi.  38.  f.  69a-f.  1883.  H.  L, 
Smith,  Sp.  Diat.  Typ.  no.  448.  1874.  Grun.  Denkschr.  Akad.  Wien  48*:  96. 
pi.  5.  /.  48-50.  1884.  De  Toni,  Syll.  Alg.  2:  829.  1894.  Perag.  Le  Diatomiste 
1:  114.  pi.  5.f.  10.  1892.  Moeb.  Diat.-taf.  pi.  14.  f.  4.  1890.  . 
This  may  be  considered  the  type  diatom  of  Bering  Strait  and  the  adjacent  art^tic 

waters.     Bailey's  original  specimens  came  from  Kamchatka,  Grunow's  also,  and 

"Le  Diatomiste  lipl.  1./.  3,  16.  1892. 
6  Van  Heur.  Treat.  Diat.  461./.  192.  1896. 
cLe  Diatomiste  lipl.  1.  1892. 
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nearly  every  one  of  the  following  long  list  of  dredgings  and  soundings  were  taken 
along  the  coastawf  Alaska  and  Kamchatka.  At  stations  3569H  and  367  III  it  is  the  com- 
monest  of  all  forms,  and  in  the  latter  it  makes  up  5  to  10  per  cent  oi  the  diatomaceous 
mass.  It  is  important  here  to  notice  that  of  the  thirty-three  gatherings  found  to  con- 
tain this  diatom  twenty-nine  were  hydrographic  soundings  and  only  four  dredgings. 
It  is  evident  that  the  method  of  taking  the  hydrographic  soundings  as  contrasted 
with  that  of  the  regular  dredgings  explains  why  these  exceedingly  light  and  buoyant 
forms  are  abundant  in  one  class  of  gatherings  and  not  in  the  other.  The  four  dredg-  ^ 
ings  were  taken  in  Arctic  waters  and  yet  contained  very  few  specimens,  while  many 
dredgings  made  where  this  species  is  shown  to  be  abundant  show  no  trace  of  them. 
It  is  a  clear  illustration  of  the  necessity  of  employing  more  careful  methods  for  col- 
lecting diatoms  in  connection  with  the  other  marine  work  of  the  United  States  Fish 
Commission,  a  subject  discussed  in  the  introduction  to  this  report. 

Found  at  stations  2287II,  3267H,  3361H,  3399H,  3565H,  3568U,  3569H,  3603,  3604H, 
3607, 3611,  3635H,  3663H,  3669n,  3671H,  3683H,  3684H,  3691H,  3692H,  3693H,  3699H, 
3704H,  3784,  3786H,  4013H,  4014H,  4019H,  4022H,  4023H,  4024H,  4025H,  4027H, 
4028H,  Bering  Sea  and  Okhotsk  Sea  to  Honshu  Island,  Japan. 

Rhizosolenia  robtista  Norm.;  Pritch.  Hist.  Infus.  ed.  4.  866.  pi.  8./.  42.  1861.     De 

Toni,  Syll.  Alg.  2:  824.  1894.     Perag.  Le  Diatomiste  1:  109.  pi.  2,f.  1-la,  pi.  S. 

f.  1-S.  1892.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  73.  pi.  U^J,  5.  1886.     Cleve,  Bih. 

Sv.  Vet.  Akad.  Handl.  1":  11.  1873.     Brun  k  Temp.  Mem.  Soc.  Phys.  et  Hist. 

Nat.  Geneva  30«:  73.  1889.     Van  Heur.  Treat.  Diat.  414.  pL  SS.f.  883.  1896. 
Though  the  beautiful  iridescent  ends  are  abundant  in  the  following  dredgings,  no 
complete  frustule  was  found  and  very  rarely  a  trace  of  the  disintegrated  bands  com- 
pMDsing  the  tube.     Although  large,  this  pellucid  diatom  if  badly  described  by  its 
8f>ecific  name,  robusta. 

Found  at  stations  2919,  2923,  2929,  3611,  4516H,  Bering  Sea  and  off  southei;!  and 
Lower  California. 

CHAETOCBBOS  Ehrenb. 

Chaeloceros  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  198.  1845.     Van  Heur.  Synop. 
195.  pi.  81-82.  1881-5.     Rabh.  Fl.  Alg.  Eur.  1:  31,  ,321./  91. 1864.     Pritch.  Hist. 
Infus.  ed.  4.  861.  1861.     Bright.  Quart.  Journ.  Micr.  Sti.  4:  105.  pi.  7.  1856. 
Bacteriastrum  Shadb.  Trans.  Micr.  Soc.  Lond.  n.  s.  2: 14. 1854.     Pritch.  Hist.  Infus. 

ed.  4.  863.  1861. 
Hercoiheca  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  262,  269.  1845;  Mikn)g.  pi.  .W. 

XVin.f.7.  1845. 
Penptera  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  270.  1845;  Mikrog,  pi.  33.  XVIII. 

f.  9.  1854.     Pritch.  Hist.  Infus.  cd.  4.  865.  1861. 
AclinUcm  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1854:  237.  1855,  in  part. 
Goniothecium  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  82.  1845. 
Dicladia  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  73,  79.  1845. 
Syndendrium  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1845:  73,  155.  1846. 
SheleUmema  Grun.  Van  Heur.  Synop.  pi.  83terf.  5.  1881,  not  Grcv.  1865. 
Peragallia  SchQtt,  Ber.  Deut.  Bot.  Ges.  13:  48.  pi.  5./.  28a-h.  1895?. 
This  genus  has  occasioned  great  confusion  in  the  nomenclature  of  the  Diatomaceae 
by  reason  of  the  peculiar  mode  of  its  growth.     It  is  a  mainly  or  perhaps  wholly  pelagic 
form  and  is  found  in  both  the  living  and  fossil  state.     It  grows  in  long  filaments,  the 
single  frustules  of  which  often  vary  widely,  especially  in  respect  to  the  character  of 
the  procc^sses  or  setae  that  adorn  them.     These  may  be,  in  some  few  instanct^, 
wholly  lacking,  may  proceed  from  opposite  sides  (*f  the  zonal  porticms,  or  may  encircle 
the  same.     The  terminal  valves  are  generally  ornamented  with  pn)cess<'s  quite  differ- 
ent from  those  on  the  intermediate  frustules.     Still  further  to  complicate  the  matter, 
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the  w^parato  valv<*H  contain  internal  sorondary  caiW'P,  round  or  oval  in  contour,  with 
both  valves  alike  or  different;  in  some  instances  hyaline  and  in  others  variously 
sculptured,  without  processes  or  variously  ornamented  with  spinee  and  otherwise. 
These  internal  cases  have  as  a  class  thicker  siliceous  walls  than  the  external  \'alvp«! 
and  girdles  which  inclose  them,  and  consequently  are  fr(*quently  met  with  in  sea  dredg- 
ings,  and  (^sjM'cially  in  fossil  deposits  where  all  traces  of  the  external  walls  that  gave 
form  to  the  complete  fdaments  hav<»  been  lost.  As  these  various  parts  have  beon  suc- 
cessively found  they  have  received  separate  generic  and  specific  names,  and  we  there 
fore  have  to  deal  with  a  tangle  of  nomenclature  unusual  even  among  the  Diatomaceae. 
The  generic  name  first  to  be  constituted  and  (subsequently)  applied  to  thest*  forms  is 
Actiniscus.  Because  of  its  i)riority  Grunow  "  gives  it  to  the  form  known  elsewhere  as 
Bacteriastnim  variant  I^ud.  This  name,  however,  was  not  originally  applied  to  a 
diatom,  Imt  to  a  stellate  silicious  spicule,  which  Ehrenberg  called  Dictyocha  {Actiniu- 
ms) siriiis,^  and  was  not  used  for  the  diatoms  until  1855<'  {A.  qvinarius  Ehrenb.<*  being 
indeterminate,  l)ut  probably  also  a  spicule).  It  is  therefore*  not  available  for  the 
Diatomaceae,  but  must  give  place  to  Chac^toceros,  1845.  In  this  connection  I  wish  to 
call  attention  to  a  quotation  from  Van  Ileurck's  S>Tioj>si8  given  below  under  (?%a^/or^ro» 
furcatus.  In  the  alK)ve  list  of  synonyms  "in  part"  we  find  Dicladia  and  Goniothe- 
cium,  bestow(Hl  like  Chaetoceros  and  preceding  it  in  that  volume.  I  am,  however, 
oppoetKi  to  accepting  any  of  these  names  for  the  following  reasons:  (1)  They  represent 
what  are  not  necessarily  structural  parts  of  the  plants,  Castracane,*  holding  them  U>  be 
sporangial  encasements;  (2)  we  are  not  even  able  to  afhrmthat  these spicuk*  are  con- 
fined to  what  we  know  as  the  Chaetocerae;  (3)  both  the  above  generic  names  were 
ba,«ed  on  fossil  fragments  fnim  which  we  can  build  no  conception  of  the  forms  to  which 
they  belong,  and  in  using  them  we  should,  therefore,  be  constituting  a  genus  without 
any  fixed  idea  of  its  structure.  Dicladia  was  found  in  African  guano  and  Goniothe- 
cium  in  diatomaceous  earth  from  Richmond, Virginia./ 

I  can  not  follow  Castracane  in  niaintainiiig  the  separateness  of  Chaetoceros  and 
Bacteriastruin.  as  liis  grounds  of  distinction  0  appear  to  be  trivial.  They  are  (1)  that 
the  valVes  of  Uacteriastruni  are  round  and  of  Chaetoceros  generally  oval;  (2)  that  the 
former  have  more  awns  or  setae  than  the*  latter;  (3)  that  tht^se  are  in  Bacteriastnim 
arranged  around  the  valve,  but  in  ChaetoctTos  on  opposite  sides;  (4)  that  these  awns 
in  Chaetoceros  interlace.  Anyone  who  will  examine  a  gathering  of  Bacteriattntm 
varians  Laud,  will  see  that  tliese  characters  are  in  different  parts  of  the  same  filament 
too  inconstant  to  form  a  generic  concept.  Thus,  in  H.  L.  Smith's  type  no.  57,  both 
round  and  oval  valves  an^  seen  in  the  si\me  lilam<*nt  and  bearing  precisely  the  same 
kind  of  setae.  Again,  tlie  terminal  valves  often  have  two  setae,  while  those  below 
them  may  have  more;  and  in  the  ca.s(»  of  Tiauder's  figures  of  this  specie**  we  find 
terminal  valves  with  eight  setae  and  the  intermediate  ones  with  many  more.  As  to 
the  interlacing  of  the  setae,  it  is  l)y  no  means  constant,  many  specimens  examined 
showing  no  such  tendency.  In  fact,  that  conditicm  is  hardly  to  be  discovered  in 
Castracane's  own  tigure.^' 


«  Van  Hear.  Synop.  pi.  SJhis.j\  10.  ISSl. 

h  Phys.  Abh.  Akad.  Wiss.  B(M'1.  1839:  1 19-150.  1H41.     Cf.  Mikn>g.  jtl.  IS.f.  59-60. 
rBer.  Akad.  Wiss.  Berl.  1864:  2:>,7.  1S55. 

dhoT.  Akad.  VViss.  Berl.  1844:  70.  1815.  ef.  i^U^  (iriff.  &  Ilenf.  Micr.  Diet.  txi.  3.  pi. 
y,J.f.  1-6.  1875. 

rCastr.  Rep.  Voy.  Chall.  Bot.  2:  SI.  188(>. 

/Cf.  article  by  Brightwell  in  Quart.  Jonrn.  Micr.  Sci.  4:  106.  1856. 

^Castr.  op.  cit.  82. 

A  Trans.  Micr.  Soc.  l^md.  n.  s.  12:  pi.  J.  18(>4. 

»Ciustr.  op.  cit.  pi.  VJ.f.  <v. 
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The  intereflling  form  constituting  the  genus  Peragallia  SchOtt,  does,  as  its  author 
says,  hint  of  transition  between  the  present  genus  and  Rhizosolenia  Ehrenb.,  as  its 
valves  are  true  Chaetoceros  type,  while  the  zonal  part  shows  the  plicate  bands  of 
Rhizosolenia.  But  this  latter  portion,  the  zone,  is  liable  to  shov  various  changes  in 
many  genera"  and  is  hardly  of  enough  importance  to  separate  this  otherwise  normal 
Chaetoceros  from  the  genus.  * 

The  following  genera  I  have  not  included  in  the  above.  Some  of  them  are  plainly 
distinct  from  it,  as  Skeletonema  Grev.  (not  Grun.)  and  Strangulonema  Grev.  Others, 
like  Syringidium  and  Pterotheca,  though  showing  considerable  resemblance  to  the 
internal  cases  of  Chaetoceros,  are  as  yet  too  imperfectly  imderstood  to  warrant  any 
safe  conclusion.  See  Syringidium  Ehrenb.,  c  Omphalotheca  Ehrenb. j^^Pyxilla 
Grev.,«  Pterotheca  Grun.,/  Stephanogonia  Ehrenb., a  Skeletonema  Grev.,*  Strangulo- 
nema Grev.,  i  Xanthiopyxis  Ehrenb.,  i  and  Corethron  Castr  .* 

Chaetoceros  coaxctatus  Laud.  Trans.  Micr.  Soc.  Lond.  n.  s.  12:  79.  pi.  8.  f.  6.  1864. 
Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1":  9.  pi.  2.  f.  10.  1873.     De  Toni,  Syll.  Alg. 
2:  996.  1894. 
This  is  variously  spelled  coarciatus  by  De  Toni,  coarctata  by  Iiauder,  coarctatum  by 
Cleve.     The  first  is  correct. 
Found  at  station  4029H,  Bering  Sea. 

Chaetoceros  didymus  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1845:  75. 1846;  Mikrog.  pi. 
35A.  X  VII.  /.  5,  pi.  18.  f.  4. 1854.     Bright.  Quart.  Joum.  Micr.  Sci.  4:  107.  pi.  7. 
f.3-7. 1856.    Jan.  Abh.  Schles  Ges.  Vaterl.  Cult.  1862:  pi.  lA.f.  21, 30, 32.  1862. 
Pritch.  Hist.  Infus.  ed.  4.  862.  1861.     Griff.  &  Henf.  Micr.  Diet.  ed.  3.  pi.  41y 
f.  47.  1875. 
My  specimen  is  a  somewhat  doubtful  example  of  the  above,  the  setae  being 
abnormal. 
Found  at  station  4029H,  Bering  Sea. 

Chaetoceros  furcatus  (Shadb.)  Mann. 
Bacteriastrum  furcatxtm  Shadb.  Trans.  Micr.  Soc.  Lond.  n.  s.  2:  14.  pi.  l.f.  1.  1854. 

Moeb.  Diat.-taf.  pi.  3.  f.  1. 1890.     Pritch.  Hist.  Infus.  ed.  4.  863.  pi.  6./.  26. 1861. 
Bacteriastnim  ciirvatum  Shadb.  Trans.  Micr.  Soc.  Lond.  n.  s.  2:  14.  pi.  l.f.  2.  1854. 

Moeb.  Diat.-taf.  pi.  3.f.  2.  1890.     Griff.  &  Henf.  Micr.  Diet.  ed.  3.  pi.  43.  f.  18. 

1875. 
Actiniscui  sexfurcatus  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1854:  237.   1855; 

Mikrog.  pi.  35B,  IV.  f.  15.  1854. 
Bacteriastrum  varians  Laud.  Trans.  Micr.  Soc.  Lond.  n.  s.  12:  8.  pi.  3.  f.  1-6.  1864. 

H.  L.  Smith,  Sp.  Diat.  Typ.  no.  57.  1874;  Jour.  Quek.  Micr.  Club  II.  3:  42.  pi.  4. 

/.  2.  1887.    Van  Heur.  Synop.  pi.  80.  f.  3-6.  1881.    Moeb.  Diat.-taf.  pi.  56.  f.  1-6. 

1890.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  82,  84.  pi.  14. /•  2,  pi.  19.  f.  3,  pi.  23.  f.  1. 

1886. 

oCf.  Palmer  &  Kelley,  Proc.  Acad.  Phila.  1000:  465-^79.  1900. 

feCf.  Van  Heurck,  Treat.  Diat.  419./.  137.  1896. 

c  Ber.  Akad.  Wiss.  Berl.  1845:  357,  365. 1846;  Mikrog.  pi.  35A,  IX.  f.  11.  1854. 

d  Ehrenb.  Mikrog.  126.  pi.  35 A,  IX.  f.  4. 1854. 

« Trans.  Micr.  Soc.  Lond.  n.  s.  13:  1.  pi.  l.f.  5.  1865. 

/Van  Heur.  Synop.  pi.  83  his.f.  10-11.  1881. 

i^Ber.  Akad.  Wise.  Berl.  1844:  264,  271..  1845. 

*  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  43.  pi.  5.f.  1.  1865. 

*  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  43.  pi.  5.f.  2.  1865. 

iBer.  Akad.  Wiss.  Berl.  1844:  264,  273.  1845;  Mikrog.  pi.  33.  XVII.f.  17. 
*Castr.  Rep.  Voy.  Chall.  Bot.  2:  85.  pi.  21.  f.  3-6, 12, 14-15. 1886. 
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Actiniscus  cttrvatm  Ehn»nb.  Phys.  Abh.  Akad.  Wifls.  Berl.  1872:  390.  pi.  6.  II.  J.  12. 
1873. 

Actiniscus  \icenarius  fihronb.  Phys.  Abh.  Akad.  Wifw.  Berl.  1872:  390.  pi.  6.  II.  J. 
Il{?).  1873. 

Vhaetoceros  varians  Van  Hcur.  Synop.  195.  1885.     Do  Toni,  Syll.  Alg.  2:  998.  18JH. 

Bactenastnim  xpiriltmn  ('a«tr.  Rep.  Voy.  ('hall.  Bot.  2:  83.  pi.  19.  f.  i,  pi.  t9.J.  7. 
1886. 

BacterUistnim  brecu^pinum  CaHtr.  Rep.  Voy.  ('hall.  Bot.  2:  83.  pi.  15.  f.  6,  ^.1886, 

The  very  appropriate  Hpecific  name  of  Lauder  must  give  place  to  that  of  Shadbolt. 
Ca^trarane  builds  the  specific  character  of  his  spirillum  on  the  spirally  wound  setae, 
a  quality  not  possessed,  he  says,  by  the  al)ove.  This  is  quite  contrary  to  the  factd. 
His  own  figures  of  B.  varians  lAud.,o  show  this  spiral  quality.  Or  if  his  contention 
is  that  thwe  are  simply  undulate,  while  his  form  has  setat*  with  a  spirally  wound 
thickening,  this  also  is  incorrect.  C.  furcatus  shows  this  in  many  specimens  moBt 
plainly.  It  may  be  adde<l  that  exact  duplicates  of  his  B.  bretnspinum  are  found  al 
station  3698,  lx)th  having  and  d(»stitute  of  the  spiral  ornamentation  of  the  setae. 

As  this  is  the  specit»s  to  which  belong  most  or  all  of  the  forms  named  generically 
Actiniscus  by  Ehrenberg,  it  may  be  well  to  here  add  to  the  reasons  advanced  by  me 
under  the  present  genus  caption  for  rejecting  Ehrenberg's  name  a  quotation  from  Van 
Heurckfr  bearing  on  this  iK)int.  He  says:  '*Note. — Les  formes  pour  lesquelles  Ehren- 
berg a  const itu6  le  genre  .\ctiniscus,  n'^taient  pas  d(»8  Diatom^es  et  les  auteurs  subee- 
quents  qui  ont  ^crit  sur  c(»s  formes  n'auraient  pas  dd  les  admettre  dans  leur  claasifica- 
tion.  Ehrenberg  a  rapport<^  le  genre  Bact**riastrum  k  mm  genre  Actiniscus  mais  sans 
avoir  aucunc  raison  plausible  et  il  a  continue  k  agir  ansi  jusque  dans  son  dernier 
ouvrage,  Fortsetzung  der  Mikr.  Studien,  1875.  Toutes  les  formes  de  Bacteriastrum 
doivent  dtre  ramen('M's  au  genre  Chaetoceros." 

Found  al  stations  28(K),  3091,  3346,  3698,  3712H,  off  British  Columbia  to  Oregon  and 
Kurile  chain  to  Honshu  Island,  Japan. 

ChaetoceroB  sp.? 

Dicladia  mamillana  L.  W.  Bailey,  Host.  Jour.  Nat.  Hist.  7:  339.  pi.  7./.  41-45.  1862. 
My  specimens  agree  with  figure  44  in  the  al)ove,  being  what  Bailey  calls  var.  B. 
Found  at  stations  4013H,  4516H,  off  Honshu  Island,  Japan,  and  Lower  California, 

ChaetoceroB  sp.  ? 
(ionwlhecium  odontella  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  82.  1845;  Mikrog.  pi. 

IS.f.  94,  pi  SS.  XIII.  f.  lS-14,  pi.  -'i'^.  XV.  f.  16.  1854.     Pritch.  Hist.  Infus.  e<l. 

4.  8<>4.  pi.  6.  /.  ^'9.  1861.      Bright.  Quart.  Journ.  Micr.  Sci.  4:  106.  pi.  7./.  ^7-^. 

1856.      Moeb.  Diat.-taf.  pi.  8.f.  47-48.  1890.     De  Toni,  SyU.  Alg.  2:  1009.  1894. 

Witt,  Verb.  Rush.  Min.  Gtwll.  II.  22:  25.  pi.  7.  /.  7-^.  1886.     Van  Heur.  Synop. 

pi.  105.  f.  11-12.  1881. 
Ehrenberg  found  this  form,  together  with  eight  others  named  by  him,  in  the  fossil 
deposit  of  Richmond,  Virginia.  Although  this  particular  one  has  not  so  far  been  met 
with  in  a  living  state,  six  of  the  other  eight  have  been  so  observed.  It  b  therefore 
r(»ai*r)nable  to  assume  that  th<»se  peculiar  structures  are  inner  casings  of  certain  Chae- 
toceros  valves,  the  outer  spine-bt»aring  valves  of  which  have  fallen  away.  But  it 
should  be  r(»membered  that  quite  dissimilar  specimens  of  Goniothecium  may  be 
evi'utually  found  to  belong  to  the  same  species  of  Chaetoceros.  These  forms  are  so 
frequently  met  with  and  are  so  widely  illustrated  in  diatom  literature  that  I  have 
thought  it  advantageous  to  give  the  alM)ve  citations. 
Found  at  station  4029H,  Bering  Sea. 


«('u.<r.  op.  cit.  /)/.  /;./.  i,  pi  29. f.  S. 
b  Van  Heur.  Synop.  195.  1885. 
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TBIOONTUM  Cleve. 

Tnganium  Cleve,  Ofv.  Kgl.  Vet.  Akad.  24:  663.  1868;  Bih.  Sv.  Vet.  Akad.  Handl. 
V^i  8.  1873. 

Triceratium  Ehrenb.  err.  det.  Bail.  Smithson.  Contr.  Knowl.  2«:  14./.  66-56.  1861. 
Bright.  Quart,  Joum.  Micr.  Sci.  4:  275.  pi.  17.  f.  16.  1856. 

Biddulphia  Gray,  in  part;  Bright.  Quart.  Joum.  Micr.  Sci.  7:  181.  pi.  9.f.  15.  1859. 

Zygoceros  Ehrenb.  in  part;  Bail.  Smithson.  Contr.  Knowl.  7:  11.  pi.  l.f.  29.  1854. 

Amphitetras  Ehrenb.  in  part;  De  Toni,  Syll.  Alg.  2:  900.  1894. 

Amphipentas  Ehrenb.  in  part;  De  Toni,  Syll.  Alg.  2:  911.  1894. 

Nothoceratium  De  Toni,  Syll.  Alg.  2:  914.  1894,  in  part. 

Cestodiscus  Grev.  in  part;  Grun.  in  Van  Heur.  Synop.  pi.  126.  f.  1-2.  1881. 

Pseudotriceratium  Grun.  Denkschr.  Akad.  Wien  48^:  83.  1884. 

The  genus  Triceratium  as  constituted  by  Ehrenberg<»  included  simply  triangular 
specimens  of  the  genus  Biddulphia  Gray.  The  striking  but  inconstant  characteristic 
led  him  to  select  the  very  descriptive  name  and  to  word  his  diagnosis  so  as  to  convey 
this  one  idea.  His  type  species,  T.  favxis,  agrees  with  this.  It  is,  therefore,  based 
on  a  wholly  imtenable  conception  and  is  a  synonym  of  Biddulphia.  Gradually, 
however,  it  underwent  modification  chiefly  at  the  hands  of  Brightwell^  and  Ralfs,c 
whereby  it  came  to  include  forms  with  more  than  three  horns,  together  with  a  host  of 
forms  where  the  horns  at  the  angles  are  obscure  or  wanting,  in  fact,  almost  anything 
of  a  polygonal  character,  when  seen  from  the  valval  side.  It  thus  came  about  that 
the  genus  grew  to  be  a  mixture  of  many  genera,  whose  sole  bond  of  union  was  the 
worthless  accident  of  a  more  or  less  angular  valve  outline.  Thus  polygonal  specimens 
of  Stictodiscus  Grev.,  of  Ditylum  Bail.,  of  the  triangular  forins  of  Hemiaulus  Ehrenb., 
which  make  up  Heiberg's  invalid  genus  Trinacria,  of  the  triangular  forms  of  Terpsi- 
noe  Ehrenb.,  which  Wallich  calls  Hydrosera,  and  others  found  a  resting  place  in 
this  unscientific  medley.  De  Toni  d  performs  the  useless  task  of  restoring  it  to  its 
original  boundaries,  except  that  he  excludes  those  triangular  forms  represented  by. 
Greville*8  newer  genus  Entogonia.  It  is  evident  that  Triceratium  Ehrenb.  represents 
nothing  but  a  peculiar  configuration  of  Biddulphia;  nor  have  the  attempts  to  recon- 
struct it  resulted  in  anything  but  confusion.  It  must,  therefore,  be  abandoned,  a 
course  adopted  by  Van  Heiu-ck,  Boyer,  and  others.  But  in  doing  this  some  diatoms 
now  bearing  the  name  Triceratium  remain  which  can  not  be  referred  to  any  of  the 
before-mentioned  genera.  This  has  led  to  the  necessity  of  a  genus  for  these  forms; 
and  I  have  placed  them  in  the  genus  created  by  Cleve  for  this  purpose.  He  defines 
it  as  follows:  "Hufvudytan  triangular,  sidoytan  rektangelformig  utan  framspringande 
utskott  eller  h6m."  It  is  true  that  this  is  too  indefinite,  as  it  would  include  such  tri- 
angular and  quadrangular  forms  as  we  meet  with  in  Stictodiscus,  as  well  as  the  mem- 
bers of  the  genus  Entogonia,  a  genus  that  Cleve  recognizes  as  distinct;  and  further 
would  exclude  the  occasional  biangular  or  fusiform  specimens  of  some  species  nor- 
mally triangular.  But  that  the  latter  are  not  intended  to  be  excluded  by  Cleve  is 
shown  by  the  fact  that  in  discussing  Trigonium  arciicum  (Bright.)  Cleve  «he  speaks 
of  the  biangular  variety  known  as  Zygoceros  balaena  Ehrenb.  Boyer  /  refers  the 
members  of  Triceratium  (exclusive  of  those  referred  to  other  established  genera,  as 
Stictodiscus  and  Hemiaulus)  to  Biddulphia,  whether  the  angles  are  surmounted  by 
horn-like  processes  or  not,  and  to  a  great  extent  Van  Heurck  does  the  same.  This 
takes  from  Biddulphia  its  most  salient  characteristic  and  places  in  the  genua  such 

a  Phys.  Abh.  Akad.  Wiss.  Berl.  1830:  129,  159.  1841. 

6  Quart.  Joum.  Micr.  Sci.  1:  215. 1853. 

c  Pritch.  Hist.  Infus.  ed.  4.  853.  1861. 

dj)e  Toni,  NotarisiaS:  912.  1890;  Syll.  Alg.  2:  917.  1894. 

«Bih.  Sv.  Vet.  Akad.  Handl.  l*^:  8.  1873. 

/Proc.  Acad.  Phila.  1000:  1901.  , 
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diatoms  as  thoee  in  the  following  species  which  are  in  striking  contrast  is  the  Biddul- 
phia  idea.  I  therefore  make  use  of  Cleve's  genus,  excluding  those  triangular  forms 
that  have  definite  central  areas  distinctly  different  in  sculpture  from  the  rest  of  the 
valve,  represented  by  the  genus  Entogonia,  and  including  forms  having  four  or  more 
angles.  Nothoceratium  De  Toni  agrees  in  part  with  this,  except  for  the  limitation 
of  the  species  to  those  of  six  or  more  angles,  an  utterly  impracticable  provision, 
leading  to  the  absurd  distinction  between  the  four-eided  and  the  six-Bid<?d  speci- 
mens of  Triceratium  parallelum  Grev.,a  the  former  of  which  he  places  in  the  genus 
Amphitetras  and  the  latter  in  Nothoceratium.  • 

Txigoniuxn  altemans  (Bail.)  Mann. 

Triceratium  altemans  Bail.  Smithson.  Contr.  Knowl.  2':  14.  pL  1.  /.  6S-66.  1851; 

2«:  40.  1851.     Bright.  Quart.  Joum.  Micr.  Sci.  1:  251.  pL  4  J.  19a-b.  1853.    Jan. 

Abh.  Schles.  Ges.  Vaterl.  Cult.  1862=^:  15,  pi.  lA.  f.  16. 1862.     W.  Smith,  Synop. 

Brit.  Diat.  1:  26.  pi  5.f.  ^5,  pi.  SO.  /.  45.  1853.     Schmidt,  Atlas  pi.  78.  J.  9-28 

(not/.  19-20,=  T.  campechianum  Grun.).  1882.     0*Meara,  Proc.  Roy.  Irish.  Acad. 

II.  2:  278.  pi.  27./.  11.  1875.      Van  Heur.  Synop.  pi.  US.  J.  4-5.  1881.      "Pritch. 

Hist.  Infus.  ed.  4.  854.  pi.  6.  f.  21.  1861.    Moeb.  Diat -taf .  pi.  l.f.  19a-b.  1890. 

Wolle,  Diat.  N.  A.  pi.  100.  f.  16, 18  (not  pi.  106.  f.  2).  1890.     De  Toni,  Syll.  Alg.  2: 

941.  1894. 
Biddulpkia  altemaTU  Van  Heiur.  Synop.  208.  1881.      Boyer,  Proc.  Acad.  Phila. 

1900:  719.  1901. 
Triceratium  variabile  Bright.  Quart.  Joum.  Micr.  Sci.  4:  275.  pi.  17.  f.  19eh-c.  1856. 

Moeb.  Diat.-taf.  pi.  9.f.  19a-c.  1890.     West,  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  149. 

pi.  7.  /  7.  1860.     Pritch.  Hist.  Infus.  ed.  4.  854.  1861,     Leud.  Fort.-Mem.  Soc 

Emul.  St.  Brieuc  60.  1879. ' 
There  is  a  specious  resemblance  here  to  the  Biddulphia  type  in  the  alight  ele^^ation 
of  the  angles  and  this  is  intensified  by  their  being  apparently  cut  off  from  the  rest  of 
the  valve  by  definite  internal  septa.  This  is  esp^ecially  so  if  several  of  the  figures  above 
cited  are  relied  on  instead  of  the  diatoms  themselves.  That  there  are  no  processes  at 
the  angles  can  be  seen  by  a  careful  examination  of  more  than  one  specimen  of  thi« 
species.  Sometimes  the  extremities  of  the  angles  are  not  raised  at  all  above  the  rest 
of  the  valve  and  in  some  cases  they  are  slightly  lower.  The  lines  usually  (not  always) 
marking  off  the  extremities  and  making  them  resemble  Biddulphia  processes  haw 
no  significance;  for  in  the  forms  classed  by  Brightwell,  as  T.  variabile,  the  valves 
are  penetrated  by  numerous  false  septa  extending  inward  from  the  margin.  The 
angles  are  often  beaded  exactly  like  the  rest  of  the  valve.  Altogether  these  angular 
portions  are  very  different  from  the  true  processes  of  Biddulphia.  It  may  be  men- 
tion (»d  in  this  connection  that  the  frustules  are  not  joined  by  alternate  angles  into  a 
zigzag  chain,  as  is  common  in  Biddulphia,  but  when  united,  which  is  rare,  it  is  face  to 
face;  but  it  should  also  be  said  that  too  much  significance  should  not  be  placed  on  this 
fact,  either  here  or  elsewhere.  Schmidt,  De  Toni,  and  others  do  not  admit  this  species 
into  Biddulphia,  but  retain  it  in  Triceratium, 
Found  at  station  3696,  off  Honshu  Island,  Japan. 

Tri^nium  articum  (Bright.)  Cleve,  (")fv.  Kgl.  Vet.  Akad.  24:  663.  1868;  Sv.  Vet 
Akad.  Handl.  l'^:  8.  1873. 
Triceratium  arcticum  Bright.  Quart.  Journ.  Micr.  Sci.  1:  250.  pi.  4-  /  11.  1853 
Moeb.  Diat.-taf.  pi.  l.f.  11. 1890.  Grun.  in  Fenzl,  Reise  Novara  Bot.  1:  24. 1870. 
De  Toni,  Syll.  Alg.  2:  920.  1894.  Pritch.  Hist.  Infus.  ed.  4.  856.  1861.  Heve  & 
Grun.  Sv.  Vet.  Akad.  Handl.  17^:  15,  111.  1880.  Schmidt,  AUas  pi.  76.  f.  29, 
'  pi.  79./.  5-6, 8, 10-13. 1882;  pi  81.  f.  4. 1885.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  596. 

1874.     Van  Heur.  Synop.  pi  112.  f.  1.  1881. 
Biddulphia  arctica  Boyer,  Proc.  Acad.  Phila.  1000:  714.  1901. 


a  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  104.  pi  9.f.  22-2S.  1865. 

Digitized  by  LjOOQIC 


MANN ^DIATOMS   OF   THE   ALBATROSS   VOYAGES.  291 

Mmkhdphiahalaena  Bright.  Quart.  Journ.  Micr.  Sci.  7:  181.  pi  9.f.  15, 1859.    Moeb. 

Diat.-taf.  pi,  23.  /.  15.  1890.     Cleve,  in  Nordensk.  Vega.  Exped.  3:  485.  1883. 

Schmidt,  Atlas  pi.  121.  f.  5-6.  1888.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  624.  1874. 

Boyer,  Proc.  Acad.  Phila.  1900:  713.  1901. 
Zygoceros  hcdaena  Ehrenb.  Mikrog.  pi.  35 A  XXXIII.f.  17. 1854;  Ber.  Akad.  Wiss. 

Berl.  1863:  529. 1854.    Roper, Trans. Micr.  Soc.  Lond. n. 8.7:  20. 1859.   De Toni 

SyU.  Alg.  2:  887.  1894. 
Zygoceros  radiatus  Bail.  Smithson.  Contr.  Knowl.  7:  11.  pi.  l.f.  29.  1854. 
AmphUelras  vdllesii  Harv.  &  Bail.  Proc.  Acad.  Phila.  6:  430.  1854. 
Triceratium  formosum  Bright.  Quart.  Journ.  Micr.  Sci.  4:  274.  pi.  17./.  8.  1856. 

Moeb.  Diat.-taf.  pi,  B.f.  8.  1890. 
THceratium  quadrcmgulare  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  10.  pi.  2.  f.  26. 

1865.  Moeb.  Diat.-taf.  pi.  63.  f.  26.  1890.     Schmidt,  Atlas  pi.  81.  f.  3.  1885. 
AmphiUtras  quadrangularis  De  Toni,  Syll.  Alg.  2:  904.  1894. 

Triceratium  quinquelobatum  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  83.  pi.  9.f.  21. 

1866.  Moeb.  Diat.-taf.   pi.  73.  f.  21.  1890.     Schmidt,  Atlas  pi.  79.  f.  8.  1882. 
Eng.  &  Pr.  Pflanzenfam.  V^i  91./,  155B.  1896. 

Amphipentas  quinqitelohata  De  Toni,  Syll.  Alg.  2:  911.  1894. 

Triceratium  frmum  Grev.  Trans.  Micr.  Soc.  Ivond.  n.  s.  12:  93.  pi.  13.  f.  8.  1864. 
Moeb.  Diat.-  taf.  pi.  61.  f.  8.  1890.    De  Toni,  Syll.  Alg.  2:  924.  1894. 

Biddulpkiaformosa  Walk.  &  Chase,  Notes  on  Diatoms  1:  2.  pi.  2.  J.  9.  1886. 

This  species  is  Cleve's  type  of  the  genus  Trigonium. 

Probably  no  species  shows  more  variability  than  this  in  size,  outline,  fineness  of 
marking,  and  absence  or  presence  of  central  area.  Nor  is  it  possible  to  decide  on  the 
identity  of  the  above  names  without  specimens  corresponding  to  the  figures  and 
descriptions.  I  have  been  able  to  do  this  on  account  of  the  large  number  of  sea 
dredgings,  widely  separated  from  each  other  and  containing  abundant  quantities  of 
these  forms  that  have  been  examined  for  this  report.  By  comparison  of  many  exam- 
ples accurately  agreeing  with  the  above  names  I  am  convinced  they  all  represent 
varieties  of  the  same  polymorphic  species,  and  this  conclusion  agrees  in  the  main  with 
that  of  some  of  the  authors  cited  above.  Thus  Zygoceros  hcdaena  Ehrenb.,  which  is 
Z.  radiatus  Bail.,  and  Biddulpkia  halaena  Bright.,  is  an  oval  with  two  instead  of  three 
rounded  apices.  It  is  frequent  at  station  4029H.  It  is  also  in  H.  L.  Smith's  Type 
no.  624  and  makes  up  a  considerable  portion  of  type  no.  596,  marked  THceratium  arc- 
ticum,  in  which  the  two-angled  and  three-angled  varieties  can  be  seen  side  by  side 
and  are  so  absolutely  alike,  except  in  the  number  of  angles,  that  no  question  of  their 
specific  identity  can  remain.  One  of  the  slides  accompanying  this  report  contains 
three  specimens  from  station  3603;  the  first  is  Grunow's  variety  calif omica,  the 
second  a  quadrate  specimen  of  T.  arcticum,  and  the  third  a  quadrate  specimen  of 
T.formosum.  The  variety  calif omica  also  occurs  abundantly  at  stations  2807,  2859, 
2923,  3603,  3604,  3692H;  beautiful  specimens  of  typical  T.  quadrangulare  Grev.,  at 
station  3688H;  T.  quinquelobatum  Grev.,  at  station  2808;  a  variety  close  to  T.  ant- 
ardicum  Jan, ,  at  stations  2807  and  3604H ;  T.  firmum  Grev. ,  at  station  3688H.  Regard- 
ing this  last  the  border  in  my  specimens  are  not  quite  so  massive  as  in  Greville's 
drawing;  but  the  border  varies  greatly  in  all  members  of  this  species.  It  is  certainly 
a  small  and  stout  variety  of  this  species.  My  specimens  of  it  averaged  0.065  nmi.  in 
diameter.  I  have  not  included  T.  arUarcticum  Jan.,  as  the  identification  in  my  speci- 
mens is  not  exact.  It  is  probably  also  a  variety.  The  placing  of  some  of  the  above 
in  Triceratium,  others  in  Amphitetras  and  others  in  Amphipentas  by  De  Toni  is  imac- 
countable;  also  his  uniting  the  five-angled  T.formosum  with  the  five-angled  T.favus 
under  Brightwell's  invalid  name  T.  grande. 

Found  at  stations  2680H,  2807,  2808,  2^44,  2859,  2923,  3263H,  3603,  3604,  3604H, 
3683H,  3688H,  3691H,  3692H,  3698,  4025H,  4029H,  4516H,  Galapagos  Islands  to  Bering 
Sea  and  south  to  Honshu  Island,  Jax)an 
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Trigoniuxn  adspersum  Mann,  sp.  nov.  Plate  LI,  ptgurb  5. 

Valves  triangular;  slightly  and  evenly  convex;  sides  inflated;  angles  blunt,  not  pro- 
duced, each  one  having  an  evident  but  very  minute  spine;  markings  lai^,  compound, 
oval  or  rounded  l)eada,  loosely  but  radially  pHced  at  the  middle  of  the  valve,  lea^Hng 
an  indefinite  central  area,  thence  outward  closely  set  and  radially  arranged,  remain- 
ing the  same  size  until  within  a  short  distance  of  the  border,  then  rapidly  diminishing 
to  one-fourth  size. 

Width  between  apices,  0.065  mm. 

The  general  markings  correspond  to  T.  rusticum  Mann,  which  also  has  very  minute 
spinels  at  the  angh^s.  The  two  are  rather  wide  for  one  species.  Compare  this  det^crip- 
tion  with  that  of  the  latter  below. 

Type  in  the  U.  S.  National  Museum,  No.  590157,  from  station  3699H,  Okhotsk  Sea, 
September  3,  1896;  1,584  fathoms,  bottom  of  green  mud  and  fine  sand. 

Trigoniuin  cinnamomeuin  (Grev.)  Mann. 

Triceratium  cinnanwmettm  Grev.  Quart.  Joum.  Micr.  Sci.  n.  s.  3:  232.  pi.  9./.  if. 

1863.     Moeb.  Diat.-taf .  pi.  47.  /.  1£.  1890.     Schmidt,  Atlas  pi.  151.  /.  ^S-24.  1890. 

DeToni,  Syll.  Alg.  2:  974.  1894. 
Cesiodisnts  cinnamomeum  Grun.;  Van.  Heur.  Synop.  pi.  126.  f.  1-i.  1881. 
Pseudotnceratium  cinnamoneum  Grun.  Denkschr.  Akad.  Wien  48':  83.  1884. 

However  this  diatom  may  contrast  with  others  by  reason  of  the  minute  spines  that 
terminate  its  apices,  the  hyaline  lines  leading  up  to  these  and  thus  bisecting  the  angle^^ 
and  the  general  but  not  constant  presence  of  still  smaller  spines  along  the  maigin,  I  do 
not  recognize  any  reason  for  placing  this  in  Cestodiscus.  That  genus  as  defined  by 
Greville«  is  made  to  differ  fn)m  Aulacodiscus  by  the  absence  of  "furrows**  or  radiating 
lines  running  from  the  center  to  the  submarginal  processes,  not  in  any  marked  differ- 
ence of  the  processes.  To  confuse  such  processes  with  the  minute  spines  of  this  diatom, 
to  which  "furrows"  always  do  run,  even  to  those  (Kcasionally  present  on  the  margin, 
is  hardly  allowable;  and  when  we  add  the  further  character  of  Cestodiscus  added  by 
Castracane,'*  a  submarginal  band  with  minuter  and  closer  granulation,  any  resem- 
blance to  that  doubtful  genus  vanishes.  Schmidt  and  others  reject  this  crassification ; 
and  Gninow  subsequently  pn>po8e8  a  new  genus,  Pseudotnceratium,  to  accommodate 
this  species.  This  would  be  warranted,  in  view  of  the  uselessness  ot  Triceratium, 
did  not  (ieve's  older  genus  Trigonium  serve  the  purpose  as  well. 

Found  at  stations  2807,  2920H,  Galapagos  and  Hawaiian  Islands. 

Trigoniiiin  coscinoideB  (Gr.  &  St.)  Mann. 

Triceratium  coscinaides  Gr.  &  St.  Joum.  Quek.  Micr.  Club  II.  2:  327.  pi.  19.  f.  IS, 

1886.     De  Toni,  Syll.  Alg.  2:  922.  1894. 
Triceratium  radioso-reticulatuvi  Grun.;  Schmidt,   Atlas  pL  151.  /.  S5-S6  (corrected 

to  T.  cosdnoides  in  Berichtigungen  opposite  pi,  15S).  1890.    Van  Heur.  Synop.  pi. 

lU.f.5.  1881.(?). 

I  have  been  able  by  the  discovery  of  numerous  specimens  of  this  diatom  to  determine 
the  unity  of  the  above.  The  specimens  agree  with  the  Oamaru  figure  except  in  having 
a  very  minute  spine  at  one  or  all  of  the  apices,  thus  agreeing  with  the  form  described  by 
Grunow.  As  a  rule,  the  tiny  spine  is  present  on  only  one  or  two  of  the  apices,  thus 
showing  on  the  same  valve  the  Grunow  and  the  Grove  and  Stiurt  forms.  I  add  a 
question-mark  after  the  citation  to  Van  Heurck,  because  no  specimens  I  have  eHim* 
ined  show  any  trace  of  the  stx'ondary  marking  figured  and  mentioned  by  him,  nor  any 


oTrans.  Micr.  Soc.  Ix)nd.  n.  s.  13:  48.  1865. 
6Cafitr.  llep.  Voy.  Chall.  Bot.  2:  122.  1886. 
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very  evident  radial  arrangement  of  the  network,  and,  on  the  other  hand,  there  is  no 
mention  by  him  of  the  apical  spines.  It  is  probable  all  these  are  alike,  in  which  case 
the  name  should  be  Trigonium  retiado-radiatuvi.  It  may  be  added  that  my  spec- 
imens are  larger  than  the  Grove  and  Sturt  type,  which  is  given  as  0.0022  to  0.004  inch, 
approximately  equal  to  0.0056  to  0.01  mm.,  while  my  specimens  vary  from  0.048  to 
0.16  mm. 
Found  at  sUtion  4029H,  Bering  Sea. 

Trigonium  paralleltiin  (Ehrenb.)?  Mann. 

Ampfntetras  parcdUla  Ehrenb.   Phys.   Abh.  Akad.  Wiss.   Berl.   1830:   143.   1841?; 

Mikrog.  pZ.'  19.  f.  iOa-b,  1854.?     Ktitz.  Bacill.  135.  1844.     Pritch.  Hist.  Infus.  ed. 

4.  858.  1844.     De  Toni,  Syll.  Alg.  2:  908.  1894. 
Tnceratium  parallelum  Ehrenb.?;  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  104.  pi.  9. 

/.  ^'2-2S.  1865.     Moeb.  Diat.-taf.  pi.  69./.  2i-2S.  1890.     Schmidt,  Atlas  pi.  75.  f, 

3-5,  11-lS,  SO,  pi.  76.  f.  14-17.  1852  (not  /.  18)\  pi.  81.  f.  1-2.  1885.     Van  Ueur. 

Synop.  pi.  111.  f.  2-6  (not  /.  1,  S-5).  1881.     Grun.  in  Fenzl,  Reise  Novara  Bot. 

1:  24.  1870. 
Tnceratium  obtusum  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  88.  1845;  Phys.  Abh. 

Akad.  Wiss.  Berl.    1841:  425.  1843;  Mikrog.   pi.    18.  f.   48-49.  1854.     Pritch. 

Hist.  Infus.  ed.  4.  857.  1861. 
Nothoceratium'^  parallelum  De  Toni,  Syll.  Alg.  2:  915.  1894. 

I  have  adopted  the  above  specific  name,  as  my  specimen  agrees  with  Greville's  form. 
Whether  or  not  this  is  A.  parallelum  Ehrenb.  is  impossible  to  determine.  Ehrenberg 
simply  saySjO  under  A.  antediluviaria,  "  Vor  wenig  Tagen  hat  sich  in  den  griechischen 
Kreidemei^geln  noch  eine  zweite  Art  dieser  Gattung  gefunden,  welche  auf  den  Seiten- 
flachen  parallela  Reihen  yon  Zellen  hat  und  die  als  A.  paraiZ^Za  abzusondern  ist."  Kiit- 
zing  simply  repeats  this  meager  mention.  Ehrenberg's  figures  arc*  also  inconclusive  but 
show  a  very  different  center.  All  this  would  be  simply  negative  except  for  the  charac- 
ter of  T.  obtusum,  which  unmistakably  is  the  same  as  Greville's  T.  parallelum,  the 
figures  of  Ehrenberg,  together  with  the  diagnosis,  making  this  plain.  He  there  says, 
"  *  *  *  angulis  late  rotundatis,  sub tilissime  punctata. "  If,  therefore,  Ehrenberg 
has  twice  named  the  same  species,  the  earlier  name,  parallela,  holds;  if  not,  the  pmper 
name  for  Greville's  form  and  my  own  is  obtusum.  Though  the  chances  are  in  favor  of 
the  latter  view,  they  are  not  conclusive,  and  the  ])etter-known  name  should  remain. 

It  is  not  impoeeible  to  consider  this  species  as  belonging  to  Stictodiscus,  as  Oas- 
tracane  b  suggests.  But  at  least  the  form  with  which  I  have  to  deal  is  a  little  too  diver- 
gent to  assign  to  that  genus.  I  think  the  resemblance  to  Stictodiscus  is  largely  in  the 
anastomosing  shadow  lines  at  the  center  of  the  valve,  an  appearance  lacking  in  my 
specimens.  De  Toni's  placing  the  quadrate  form  in  Amphitetras  and  the  sextate  in 
Nothoceratium  is  of  course  indefensible. 

A  few  bad  errors  in  naming  figures  should  here  be  mentioned.  Schmidt's  Atlas, 
plate  76,  figure  18,  is  not  T.  parallelum,  but,  as  Grunow  insists,  T.  jwncatenae  Grun.  Van 
Heurck's  Synopis,  plate  111,  figure  1,  has  nothing  to  do  with  this  form ;  those  in  Wolle  c 
are  so  bad  as  to  have  no  resemblance  to  this  species,  and  his  figures  11,  12  are  poor 
copies  of  Schmidt's  plate  75,  figures  11,  12,  themselves  doubtful  examples  of  this 
species.  Van  Heurck's  plate  111,  figures  3  (certainly),  4,  5  (probably),  are  T.  harrisoni- 
anum  Norm.  (=Stictodi8Cus).d 

Found  at  station  3013H,  near  Hawaiian  Islands. 

"Phys.  Abh.  Akad.  Wiss.  Berl.  1830:  143.  1841. 
frCastr.  Rep.  Voy.  Chall.  Bot.  2:  114.  1886. 
c  Wolle,  Diat.  N.  A.  pL  100.  1890. 
dCL  Schmidt,  Atlas  pi.  75./.  15.  1882. 
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TTi^nium  plano-concsvum  (Brun)  Mann. 

Triceratium  plano-concaium  Brun  in  Brun  &  Temp.  Mem.  Soo.  Phys.  et  Hbt.  N*t 
Geneva  30»:  63.  pi,  6.  /.  9.  1889.  Brun,  Le  Diatomiste  1:  5.  pi,  1.  /.  1.  \m. 
DeToni,  Syll.  Alg.  2:  929.  1894. 

De  Toni  notes  the  resemblance  of  this  species  to  T.  ineUgaiis  (Irev.,"  T.  nicobariniPi 
Grun.jb  and  T.  juncatense  GTun,c  The  similarity  exists  but  is  slight,  especially  ii 
examined  with  high  magnification  and  slightly  oblique  light,  by  which  means  ih*^ 
remarkable  pitting  of  the  beads  brought  out  in  the  fine  photograph  in  Le  Diatomiste  i? 
made  plain. 

Found  at  stations  3688H,  4029H,  Galapagos  Islands  and  Okhotsk  Sea. 

Txi^mum  rusticuxn  Mann,  sp.  nov.  Plate  LI,  figure  4 

Valve  triangular,  slightly  convex;  the  angles  extended  into  flat  arms  with  slightly 
broadened  ends;  sides  between  the  arms  inflated;  markings  coarse,  consisting  of  a  ffw 
large  scattered  oval  beads  at  the  center  of  the  valve,  thence  outward  strictly  radiatin? 
decreasing  in  size  to  the  margin,  which  is  very  narrow  and  most  minutely  beaded:  i 
minute  spine  at  the  apex  of  each  arm. 

Width  between  the  apices,  0.06  mm. 

It  resembles  remotely  T,  microcephalum  Grev.d  and  T.  subcapitatum  Grev.<  but 
differs  materially  in  its  coarse,  strongly  radiating  beading  and  especially  in  its  flat  arm* 
destitute  of  the  globose  elevated  ends  found  in  the  foregoing. 

Type  in  the  U.  S.  National  Museum,  No.  590134,  from  station  4029H,  Bering  Sea,  June 
27,  1900;  913  fathoms,  bottom  of  gray  sand  and  clay. 

Trigoniuxn  sculptum  (Shadb.)  Mann. 

Triceratium  reticulum  Bright.  Quart.  Joum.  Micr.  Sci.  1:  251.  pi.  4-/.  17.  1853  T'. 

not  Ehrenb. 
Triceratium  sculptum  Shadb.  Trans.  Micr.  Soc.  Lond.  n.  s.  4:  15.  pi.  l.f.  4. 1^>* 
Moeb.  Diat.-taf.  pi.  S.J*  4.  1890.     Schmidt,  Atlas  pi.  76.  f.  9-12,  SI.  1877.  f^ 
150. f.  17.  1890.     Van  Heur.  Synop.  pi.  109./.  7-8,  pi.  111./.  8,  1881.     Prii.h. 
Uist.  Infus.  ed.  4.  856.   1861.     Wolle,  Diat.  N.  A.  pi.  106,/,  3-5,  pi.  lU.f.^. 
1890.     Petit,  Fonds  de  la  Mer  3:  195.  1877. 
Triceratium  punclatum  Bright.  Quart.  Joum.  Micr.  Sci.  4:  275.  pi.  77./.  18.  l^bh- 
Pritch.  Hist.  Infus.  ed.  4.  856.  pi,  6.  /.  20,  1861.     De  Toni,  Syll.  Alg.  2:  W4 
1894.     H.  L  Smith,  Sp.  Diat.  Typ.  no.  602.  1874.     Cleve,  Bih.  Sv.  Vet.  Ak*i 
Handl.  5»:  16.  1878.     Van  Heur.  Synop.  pL  109,  /.  6,  9-10,  1881.     Wolle,  Dili. 
N.  A.  pi.  101./.  9,  U.  1890.     Schmidt,  Atlas  pi,  76'./.  19-20,  1882;  pl.81.f.tr-:. 
1885;  pi.  99./,  5.  1886.     Cleve  in  Nordensk.  Vega  Exped.  3:  503.  1883.    Petii. 
Fonds  de  la  Mer  3:  194.  1877. 
Biddulphia  snilpta  Van  Heur.  S>Tiop.  208.  1885. 
Triceratium  pardus  Schmidt,  Atlas  pi.  79./,  15.  1882. 
Biddulphia  reticulum  Boyer,  Proc.  Acad.  Phila.  1000:  724.  1901. 
This  species  varies  greatly.     It  is  common  to  find  in  the  Pacific  dredging^  fonw 
with  a  small  curved  spine  in  the  center  and  an  evident  but  delicate  circular  ridg*-, 
centrally  placed,  having  a  radius  of  one-half  the  distance  from  center  to  side  of  the 
valve.     Schmidt  /  mentions  the  spine,  saying  there  are  one  to  three  in  forms  fnan 
Nottingham,  Maryland ;  but  he  docs  not  mention  the  ridge.     Shadbolt  gives  empha«is 
to  three  minute  rings  near  the  center.     These,  like  the  ridge  and  spines  mentioned,  an* 


a  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  8.  pi.  2./  21.  1866. 

6  Schmidt,  Atlas  p/.  76./  22.  1877. 

*^  Schmidt,  Atlas  pZ.  76./  Li.  1877. 

<*  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  0:  74.  pi.  9./.  4.  1861. 

«  Quart.  Joum.  Micr.  Sci.  n.  s.  3:  234.  pi.  10./.  20.  1863. 

/Schmidt,  Atlas  pi.  16./.  26.  1882. 
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inconstant.  Though  the  union  of  scidptum  and  ptinctatum  in  dosirable,  the  former 
name  should  be  preferred  to  the  latter,  which  De  Toni  selects.  It  is  probable  T.  reti- 
culum Bright,  belongs  here,  though  the  miserable  figure  and  incomplete  description 
make  this  a  little  uncertain.  But  this  is  not  T.  reticulum  Ehrenb.a  De  Toni  quotes 
Brightwell's  name  but  does  not  identify  it  with  Ehrenberg.  T.  brovmeanum  Grev.& 
which  Boyer  adds  to  the  above  list,  is  not  at  all  the  same.  Greville  says  of  it  "angles 
rounded  with  obscure  pseudonodules."  These  last  can  not  possibly  be  the  rings  of 
Shadbolt's  form,  those  being  at  the  center,  but  must  be  processes  at  the  apices.  The 
center  of  Greville's  figure  is  clearly  drawn  and  without  trace  of  the  rings  of  T.  sculptum. 
I  think  Schmidt's  plate  79,  figures  14  and  16,  belong  here,  a  pentagonal  specimen  from 
Station  2920H  being  almost  identical  with  figure  14  as  well  as  with  Van  Heurck's 
Synopsis,  plate  109,  figure  6. 

Found  at  stations  2920H,  3513,  3526,  3611,  3604H,  3698,  3712H,  Hawaiian  Islands, 
Honshu  Island,  Japan,  and  Okhotsk  Sea. 

Trigoniom  Btriolatum  (Ehrenb.)  Mann. 

Triceratium  striolatum  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1830:  159.  pi.  4.f.  9, 
1841.  Bright.  Quart.  Journ.  Micr.  Sci.  n.  s.  1:  250.  pi.  4.  f.  10.  1853.  Moeb. 
Diat.-taf.  pi.  l.f.  10.  1890  De  Toni,  Syll.  Alg.  2:  943.  1894.  (not  Roper,  Trans. 
.     Micr.  Soc.  Lond.  n.  s.  2:  74.  pi.  S.f.  S.  1854.) 

Roper  is  right  c  in  claiming  that  his  idea  of  this  diatom  of  Ehrenberg  and  Brightwell's 
idea  are  not  the  same.  A  comparison  of  the  original  figure  and  a  reading  of  Ehren- 
beig's  diagnosis  will  show  that  Brightwell  is  correct.  There  is  neither  mention  nor 
sign  in  the  figures  of  any  hom-like  processes  in  Ehrenberg's  species.  At  any  rate  the 
specimens  found  by  me  are  wholly  destitute  of  such  processes,  though  the  apices  are 
produced;  and  as  they  agree  perfectly  with  what  is  given  in  Ehrenberg,  Kiitzing,  and 
Brightwell,  I  look  upon  them  as  well  marked  and  distinct  from  Roper's  form.  To 
unite  all  these  with  Biddulphia  rhombus  (Ehrenb.)  W.  Smith,  as  is  done  by  Van  Heurck<* 
is  out  of  the  question.     Roper's  form  is  probably  the  same  as  T.  m,embranaceum  Bright.* 

Found  at  station  3361H,  Bering  Sea. 

Txigoniuxn  tabellaiium  (Bright.)  Mann. 

Triceratium  tabellarium  Bright.  Quart.  Joum.  Micr.  Sci.  4:  275.  pi.  17.  f.  15.  1856. 

Moeb.  Diat.-taf.  pi.  9.f.  15.  1890.     Schmidt,  Atlas  pi.  77.  f.  l-£  (/.  3-5  according 

to  Grun.).  1882.    Jan.  Diat.  Gaz.  Exped.  pi.  S.f.  7.    De  Toni,  Syll.  Alg.  2:  953. 
'  1894.     Pritch.  Hist.  Infus.  ed.  4.  854,     Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  5«:  17. 

pi.  5.  f.  31.  1878. 
Triceratium  johnsoni  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  854.  1861  ?. 
Triceratium  venulosumGrey.  Trans.  Micr.  Soc. Lond.  h.  s.  12:  90.  pi.  13.  f.  21.  1864. 

Moeb.  Diat.-taf.  pi.  61.  f.  21.  1890.     Schmidt,  Atlas  pZ.  77./.  6-9.  1882;  pi.  127.  f. 

S.  1888  (not  Gr.  &  St.  Journ.  Quek.  Micr.  Club  II.  2:  327.  pi.  19.  f.  15-16.  1886). 
Triceratium  pallidum  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  12:  84.  pi.  11.  f.  7.  1864. 

Moeb.  Diat.-taf.  pi.  59.  f.  7.  1890.     De  Toni,  Syll.  Alg.  2:  938.  1894. 
Triceratium  brevinervum  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  101.  pi.  9./.  26. 

1865.    Moeb.  Diat.-taf.  pi  69.  f.  26.  1890. 


«Cf.  Ber.  Akad.  Wise.  Berl.  1844:  38.  1845;  Mikrog.  pi.  18.  f.  50,  pi.  3S.  XVI.  f.  IS. 
1854. 

ft  Trans.  Micr.  Soc.  Lond.  n.  s.  9:  72.  pi.  8./.  16.  1861. 

c  Trans.  Micr.  Soc.  Lond.  2:  74.  1854. 

dVan  Heur.  Synop.  pi.  99.  f.  IS.  1881. 

<  Quart.  Joum.  Micr.  Sci.  1:  251.  pi.  A.  J.  15.  1853,  and  cf.  with  Brightwell's  figure 
of  this  species  on  the  same  plate. 
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Tiiceratium  grave  Schmidt,  Atlas  pi.  77.  /.  17, 1882.  Truan  &  Witt,  Diat.  Hayti  22. 
pi.  7./.  U  IS.  1888.     De  Toni,  Syll.  Alg.  2:  946.  1894. 

Biddulphia  tabellarium  Boyer,  Proc.  Acad.  Phila.  1900:  718.  1901. 

The  form  described  and  figured  (with  some  doubt)  as  this  species  by  Grove  and 
Sturt  is  another  species,  as  Schmidt  makes  it,«  calling  it  T.  majus  Gr.  &  St.  It  is  cleariy 
a  Biddulphia,  having  strongly  developed  processes  at  the  angles.  T.  ventUosum  Grev. 
is  simply  a  delicate  variety  oi  T.  tahelloHum. 

Found  at  stations  2807,  .3604,  Galapagos  Islands  and  Bering  Sea. 

Trigoniuxn  triiiita4B  (Brun)  Mann. 

Triceratium  trinitas  Brun;  Schmidt,  Atlas  pi.  166.  f.  S-4.  1891. 

The  general  build  of  this  species  is  that  of  a  very  minute  T.  arcticum;  but  the  bead- 
ing is  very  different,  coarse,  each  bead  having  a  central  dot,  showing  no  trace  of  radial 
arrangement.  The  beads  are  similar  to  those  of  T.  lumtTiosum  Brun  <fe  Temp.,  espe- 
cially as  figured  by  Schmidt. ^  But  unlike  the  latter,  they  have  no  processes  at  the 
angles  (seen  best  in  the  original  figure). c  The  border  is  unusually  massive  and  trans- 
versely striated.  My  specimen  agrees  best  with  the  variety  called  minima  (tig.  4 
above). 

Found  at  station  3603,  Bering  Sea. 

Trigoniuin  zonula tiim  (Grev. )  Mann. 

Triceratium  zonulalum  Grv\ .  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  102.  pi.  9.f,  17.  1865. 
Moeb.  Diat.-taf.  pi.  69.  f.  17.  1890.  Schmidt,  Atlas  pi.  77./.  3S-S7.  1882;  pL  94, 
f.  9.  1886. 

Amphiietras zonulatal>e Toni,  Syll.  Alg.  2:  900.  1894. 

Biddulphia  panula  Boyer,  Pn)c.  Acad.  Phila.  1000:  725.  1901,  in  part. 

This  diminutive  and  fine  diatom  is  exceedingly  abundant  in  the  single  hydrographic 
sounding  l)elow.  It  entirely  lacks  the  characteristic  Biddulphia  (or  "Amphiteras  ") 
processes  at  the  angles.  I  therefore  think  it  is  inadmissible  to  class  it  as  Boyer  or  De 
Toni  does.  It  is  not  exactly  the  same  as  the  AmphiUtras  parvula  Jan.  &  Rabh.**  and  it 
is  a  question  if  that  name  could  stand,  having  been  published  the  same  year,  1863, 
as  A.  parrwZo Grev.,  a  totally  different  diatom.  De  Toni,  Cleve,  and  others  clam  T. 
zonulatujn  and  A.  parvula  separately. 

My  spe<*imens  are  remarkably  uniform  in  size,  all  measuring  about  0.02  mm. 

Found  at  station  4029H,  Bering  Sea. 

DITTLT7M  BaiL 

Ditylum  Bail.  Bost.  Joum.  Nat.  Hist.  7:  332.  pi.  6.  10-15.  1861.    Van  Hour.  Synop. 
196.  1885.    De  Toni,  Syll.  Alg.  2:  1017.  1894.    Boyer,  Proc.  Acad.  Phila.  19O0: 
730-731.  1901. 
Triceratium  Ehrenb.  in  part;  West,  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  149.  pi,  8,f.  1, 

5,  8.  1860.  Van  Ilcur.  Synop.  pi.  114.  f.  S-9.  1881. 
The  members  of  this  genus  liave  not  the  remotest  likeness  to  forms  of  Triceratium 
Ehrenb.,  except  in  the  imperfect  triangular  outline  of  the  valves,  and  this  is  incon- 
stant. Their  pellucid,  sparingly  silicified  frustules;  their  long  and  mafisive  central 
spines;  the  peculiar  topography  of  the  valves,  with  a  flat  central  area  suirounded  by 
portions  sloping  downward  at  a  considerable  angle,  and  the  great  breadth  of  the  gir- 

o  Schmidt,  Atlas  pi.  127.  f.  1. 

&  Schmidt,  Atlas  pi.  159.  f.  8.  1890. 

cMem.  Soc.  Phys.  Hist.  Nat.  (Jeneva  30»:  pi.  6.f.  S.  1889. 

<«IUbh.  Beitr.  1:  4.  pi.  l.f.  4.  1863. 
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dies  separating  the  valves  make  them  clearly  deserving  of  a  separate  generic  rank. 
A  reference  is  made  by  L.  W.  Bailey  to  these  forms  having  been  recorded  by  his  father 
under  the  generic  name  Grymaia,  which  has  never  been  published  except  as  a 
synomym.  Van  Henrck  spells  this  genus  Ditylum  in  his  text,  but  Ditylium  in  his 
plates.  De  Toni  spells  it  Ditylium  and  says  in  a  note — "Nonnulli  auctoree  scribunt 
Ditylum,  ex.  gr.  clarus  Van  Heurck. ' '     I  prefer  to  retain  the  original  spelling  as  above. 

Ditylum  sol  (Van  Heur.)  De  Toni,  Syll.  Alg.  3:  1018. 1894. 

Tnceratium  {Ditylium)  sol  Van  Heur.  Synop.  pi.  115.  /.  1-2, 1881.  Schmidt,  Atlaa 
pi.  152.  f.  4-9.  1890. 

There  is  a  close  similarity  in  all  the  forms  of  Ditylum  that  gives  ground  for  the  sus- 
picion that  they  may  eventually  be  found  to  be  varieties  of  one  species. 

Found  at  station  4505H,  Santa  Cruz  Light-House,  Monterey  Bay,  Cal. 

Dityluxu  undiulatuzn  (Bright.)  Mann. 

Triceratium  undulatum  Bright.  Quart.  Joum.  Micr.  Sci.  6:  154.  pi.  8.f.  1-5^  8.  1858. 
Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1»':  6.  1873.    Cleve,  Bih.  Sv.  Vet.  Akad. 
Handl.  5«:  17.  1878. 
Tnceratium  undulatum  Ehrenb.;  Schmidt,  Atlas  pi.  151.  f.  41-  1890.    Pant.  Beitr. 

Bacill.  Ung.  1:  pi.  18.  f.  164.  1886. 
Tnceratium  undulatum  ^Y.  Smith;  Lewis,  Proc.  Acad.  Phila.  1861:  65.  1862. 
TncercUium  (Ditylium)  ehrenbergii  Grun.;  Van  Heur.  Synop.  pi.  115.  f.  7-8.  1881. 

Walk.  &  Chase,  Notes  on  Diat.  2:  6.  pi.  4-f.  12. 1887. 
Triceratium  intricatum  West,  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  149.  pi.  7./.  5a-b.  1860. 

Van  Heur.  Synop.  pi.  114  J.  2.  1881. 
Ditylum  intricatum  Grun. ;  Van  Heur.  Synop.  196.  1885. 
Triceratium  brightwellii  West,  Trans.  Micr.  Soc.   Lond.   n.  s.  8:  149  (pi.  7.  f.  6. 

doubtful).  1860.    Van  Heur.  Synop.  pi.  114./.  S-9.  1881. 
Ditylum  trigonum  Bail.  Bost.  Joum.  Nat.  Hist.  7:  332.  pi  7./.  6, 10, 11. 1861.    H.  L. 

Smith,  Sp.  Diat.  Typ.  no.  142.  1874. 
Ditylum  inaequale  Bail.  Bost.  Joum.  Nat.  Hist.  7:  332.  pi.  7.f.  12-14.  1861. 
Tuffen  West  in  his  discussion  of  Brightwell's  forms  confuses  matters  considerably. 
He  divides  the  latter's  T.  undulatum  into  two  species,  T.  intricatum  and  T.  bright- 
wellii. He  speaVs  of  the  form  he  calls  T.  brightwellii  as  having  inflated  margins  and 
refers  to  Brightwell's  figure,  which  shows  that  characteristic;  yet  in  his  own  figure 
6a  he  fails  to  show  that  margin.  Or,  if  by  ** margin"  he  means  outline,  the  con- 
vexity he  shows  in  his  figure  is  lacking  in  the  figure  he  mentions  in  BrightwelVs 
plate.     I  take  it  that  both  of  West^s  forms  are  only  varieties  of  Brightwell's  species. 

Ehrenberg's  Discoplea  undulata  «  probably  does  not  belong  here;  but  rather  is  allied 
to  Triceratium  radiatum  Bright.,  a  species  distinct  from  this.  It  is  also  uncertain  if  his 
specimen  from  the  so-called  "Bermuda  earth,"  referred  to  &  as  Triceratium  undulatum 
is  this  species.  It  more  probably  is  his  Discoplea  undulata.  This  Ralfs  also  looks  upon 
as  distinct  from  the  present  species.  He  saysc  that  it  is  probably  identical  with  T. 
crenatum  Kitt.  (MSS.),  and  that  its  nearly  orbicular  outline  and  crenate  margin  ** dis- 
tinguish it  from  T.  brightwellii.'^  On  these  grounds  alone  it  could,  however,  hardly  be 
80  distinguished.  There  is  no  question  that  what  Schmidt  calls  T.  undulatum  Ehrenb. <* 
belongs  here. 
Found  at  station  4029H,  Bering  Sea. 


a  Ehrenb.  Mikrog.  pi.  S3.  XVIILf.  S.  1854. 
h  Ber.  Akad.  Wiss.  Berl.  1844:  273.  1845. 
c  Pritch.  Hist.  Infus.  ed.  4.  939.  1861. 
d  Schmidt,  Atlas  pi.  151.  f.  41.  1890. 
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BIDDTTIjPHIA  S.  F.  Gray. 

Biddulphxa  S.  F.  Gray,  Nat.  Arr.  1:  294.  1821.     Van  Heur.  Synop.  203.  1885. 
Odontella  C.  Ag.  Consp.  Crit.  Diat.  56. 1832.     KQtz.  BacUl.  137.  pZ.  18.  /.  VIII.  1-% 

6-8.  1844. 
Zygoceros  Ehrenb.  Phys.  Abh.  Akad.  Wifw.  Berl.  1830: 131, 160.  pi.  4.  /  11-1^.  1841; 

Mikrog.  pi  35.  A.  XXIII. /.  17.  1854.     Bail.  Am.  Joum.  Sci.  46:  138.  1844. 
Amphitetras  Ehrenb.  in  part;  Phys.  Abh.  Akad.  Wiae.  Berl.  1830:  122,  142.  1841. 

Kutz.  Bacill.  135.  pi.  19.  f.  S.  1844. 
Cerataultis  Ehrenb.  in  part;  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  847.  1861.     (leve, 
Joum.  Quek.  Micr.  Club  II.  2:  171.  1885.     Pant.  Beitr.  Bacill.  Ung.  2:  97. 1889;  3: 
pi.  29./.  421.  1893. 
Triceratium  Ehrenb.   Phys.  Abh.  Akad.  Wiss.  Berl.  1839:  129,  159.  pi.  4.  /  10. 
1841,  in  part.     Roper,  Quart.  Joum.  Micr.  Sci.  2:  283.  /.  1.  1854.     Bright.  4:  274. 
pi.  17.  f.  9-12.  1856. 
Denticdla  Ehrenb.;  Ehrenb.  in   Ber.  Akad.  Wise.  Berl.  1840:  207.  1841.     Gnin. 

Denkschr.  Akad.  Wien482:  59.  1884. 
OdoTitotropis  Grun.;  in  part,  De  Toni,  Syll.  Alg.  2:  881.  1894. 

In  including  the  alx)ve  genera,  wholly  or  in  part,  in  Biddulphia  a  generic  unity  is 
attained  that  is  most  desirable.  This  fact  has  long  been  appreciated  by  most  diato- 
mists,  and  the  synonymy  here  enumerated  is  essentially  that  of  Grunow,  Van  Heurck, 
Brun,  Witt,  Boyer,  etc.  A  careful  study  of  these  forms  convinces  me  that  the  plan 
adopted  in  De  Toni's  Sylloge  Algarum  of  reestablishing  Odontella,  Zygoceroe,  Denti- 
cella,  and  ( 'erataulus  as  independent  genera  is  unwise.  No  set  of  distinguishing  charac- 
teristics important  and  constant  enough  to  serve  as  generic  definitions  can  be  found  for 
these  nam(*8.  Although  this  will  become  sufficiently  evident  in  considering  the  sepa- 
rate species  following,  an  illustration  or  two  may  be  here  mentioned.  For  example,  a 
comparison  of  Odontella  oblusa  Kutz.,«  with  Biddulphia  roperiana  Grev.,^  and  of  theee 
two  with  Cerataulus  galapayensis  Schmidt,  c  will  make  it  clear  how  futile  it  is  to  attempt 
to  make  generic  distinctions  between  these  three  diatoms.  The  genus  Zygoceroe  is 
d(»8ervcHily  obsolete;  compare  Z.  radmtus  Bail.^  with  Biddulphia  balaena  (Ehrenb.) 
Bright.^  Amphitetras  might  be  blendtxl  with  that  unscientific  complex  *' Tricera- 
tium," a  genus  made  up  chiefly  of  evident  forms  of  Biddulphia,  bbt  in  its  general 
structure,  in  the  markings  and  pmcc^sses  of  the  valves,  and  in  the  zigzag,  chain-like 
growth  of  its  members  it  is  so  typical  a  Biddulphia  that  the  example  of  Van  Heurck, 
BoytT,  and  others,  in  classing  most  of  its  species  as  Biddulphia  certainly  deserves 
imitation.  The  genus  Triceratium  is  chiefly  made  up  of  biddulphoid  forms,  which 
are  here  classed  in  tliis  genus.  A  full  discussion  of  the  relationship  between  Biddul- 
phia and  Triceratium  will  be  given  under  the  genus  Trigonium.  See  also  remarks 
under  the  genera  Aulacodiscus  and  Porpeia. 

Biddulphia  alaskienflis  Mann,  sp.  nov.  Plate  XL VI,  figure  1. 

Valve  broadly  oval,  nearly  circular,  evenly  and  strongly  convex,  the  two  proc- 
esses barely  elevated  al>ove  the  surface  of  the  valve;  markings  of  minute  and  purely 
radial  beading,  there  being,  however,  a  slight  curvature  of  the  lines  toward  the  sides 
of  the  two  proct^sses;  a  few  minute  spines  scattered  irregularly  over  the  surface  of 


oKtttz.  Bacill.  pi.  18.  VIII.  f.  IS.  1844;  or  Van  Heur.  Synop.  pi.  100.  f.  11-14^ 
1881. 

&  Van  Heur.  Synop.  pi  99./.  4-6.  1881.  Trans.  Micr.  Soc.  Lond.  n.  s.  7:  pi.  8.f. 
11-13.  1859. 

c  Schmidt,  Atlas  pi  115./.  8.  1888. 

dSmithson.  Contr.  Knowl.  7:  pi  1./.  29.  1854. 

< Quart.  Joum.  Micr.  Sci.  7:  pi  9./.  15. 1859;  or  Van  Heur.  Synop.  pi  112./.  1. 1887. 
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the  beading;  a  single  large  horn,  placed  near  the  margin,  one-fourth  the  distance 
between  one  process  and  the  other  and  pointing  radially  outward;  border  narrow 
and  hyaline. 

Length  of  valve,  0.063  mm.;  width  of  valve,  0.053  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590135,  from  station  3399H,  Bering  Sea, 
August  20,  1893;  12,041  fathoms,  bottom  of  green  mud  and  sand. 

This  minute  species  is  essentially  the  same  as  that  figured  by  Schmidt  and  marked 
*'n.  8.  ?."  It  is  if  anything  more  nearly  circular  than  Schmidt's  figun\  It  has  a 
slight  resemblance  to  B.  edwardsii  Feb.  in  some  of  its  broad  varieties.  I  find  it,  how- 
ever, impossible  to  assign  it  to  that  species. 

Biddulphia  antediluviana  (Ehrenb.)  Van  Heur.  Synop.  207.  1885. 
AmpkUetras  antediluviana  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1830:  142. 1841. 
Kiitz.  Bacill.  135.  pi  19,  f,  S,  pi  29./.  86.  1844.     Rabh.  Fl.  Eur.  Alg.  1:  318. 
/.  86,  1864.     Pritch.  Hist.  Infus.  ed.  4.  858.  pi  11.  /.  21-22.  1861.     Ehrenb. 
Mikrog.  pi  19.  f.  19,  pi  21.  f.  26a-c.  1854.    W.  Smith,  Synop.  Brit.  Diat.  2: 
47.  pi  U.f.  S18,  pi  U^f.  S18a.  1856.    Eng.  &  Pr.  Pflanzenfam.  V^:  41.  f.  53D. 
1896.     De  Toni,  Syll.  Alg.  2:  899.  1894.     Schmidt,  Atlas  pi  99.  f.  1-4,  6-9.  1886. 
Triceralium  antedilumanum  Grun.  in  Fenzl,  Reise  Novara  Bot.  1 :  24.  1870.     Van 
Heur.  Synop.  pi  109.  f.  4-5. 1881.    Eng.  &  Pr.  Pflanzenfam.  l*^:  50.  /  60.  1896. 
Biddulphia  vesiculosa  Boyer,  Proc.  Acad.  Phila.  1900:  716.  1901.  ? 
Although  this  diatom  is  plainly  a  Biddulphia,  it  has  been  so  long  and  widely  re- 
ferred to  as  Amphitetras  antediluviana  that  many  authors  are  reluctant  to  drop  the 
imtenable  generic  name.    Van  Heurck  in  his  plates  carries  out  Grunow's  suggestion 
of  making  it  a  Triceratium;  but  in  the  text  of  his  Synopsis,  published  four  years 
later,  the  above  name  is  assigned. «    This  is  certainly  its  proper  place,  rather  than 
with  Triceratium;  for  if  that  genus  is  to  be  weeded  out  and  under  the  name  Trigo- 
niiun  to  be  80  reconstructed  ^  to  scientifically  denote  a  class  of  forms  not  at  present 
assignable  elsewhere  it  must  be  freed  from  such  manifest  Biddulphia  forms  as  this. 
As  there  is  room  for  some  doubt,  expressed  by  De  Toni  and  others,  of  this  species 
being  identical  with  Agardh*s  Diatoma  vesiculosum  ^  or  Isthmia  vesieulogaj «  I  do  not 
here  adopt  the  specific  name  assigned  by  Boyer  above,  but  follow  the  opinion  of  Van 
Heurck,  who  in  this  respect  agrees  with  Ehrenberg,  KUtzing,  Ralfs,  and  Grunow. 

Some  of  the  figures  of  this  diatom,  notably  those  by  Ktitzing,  Pritchard,  and  WoUe, 
(those  of  the  last  copied  from  Van  Heurck),**  are  so  imlike  this  form  as  to  be  utterly 
misleading. 

Found  at  stations  2680H,  2807,  2835,  off  central  California  to  Galapagos  Islands. 

Biddidphia  aurita  (Lyng.)  Breb.  &  God.  Consid.  Diat.  12. 183S.  W.  Smith,  Synop. 
Brit.  Diat.  1:  49.  pi  4S.f.  319. 1853.  Jan.  Abh.  Schles.  Ges.  Vaterl.  Cult.  1862^: 
16.  pi  lA.f.  9.  1862.  Rabh.  Fl.  Eur.  Alg.  1:  311.  1864.  O'Meara,  Proc.  Roy. 
Irisn  Acad.  M.  2:  274.  pi  27.  f.  8.  1875.  Griff.  <fe  Henf.  Micr.  Diet.  ed.  3.  pi 
19.  f.  9.  1875.  Schmidt,  Atlas  pi  122.  f.  6.  1888.  Van  Heur.  Synop.  205.  pi 
98.  f.  4-1^.  1881-5.    Wolle,  Diat.  N.  A.  pi  96.  f.  9-11.  1890. 

Diatoma  auritum  Lyng.  Hydro,  Dan.  182.  pi  62.  f.  D.  1819. 

OdanteUa  aurita  C.  Ag.  Consp.  Diat.  56.  1830-32.  KOtz.  Bacill.  137.  pi  29.  f.  88. 
1844.     De  Toni,  Syl.  Alg.  2:  862.  1894. 

Dentxcella  aunta  Ehrenb.  Mikrog.  pi  35 A.  XXTII.  /.  7.  1854.  Bail.  Am,  Joum. 
Sci.  U.  22:  X.pl  l.f.  26-28.  1856. 


•  Van  Heur.  Synop.  207.  1885. 

6C.  Ag.  Syst.  Alg.  7.  1824. 

cC.  Ag/ Consp.  Crit.  Diat.  55.  1830-1832. 

^Van  Heur.  Synop.  pi  103,  f,  c,  1881. 
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Deniicella  gracilis  Ehrenb.  Ber.  Akad.  Wise.  Berl.  1840:  204.  1841. 

Biddulphia  sarmbanca  Schmidt,  Atlas  pi.  iif^./.  10-12.  1888. 

Denticella  zanzibarica  De  Toni,  S>11.  Alg.  2:  886.  1894. 

This  well-known  and  variable  species  is  met  with  in  lai^  quantities  at  some  of  the 
stations,  especially  at  stations  2844  and  3361H.  At  station  3569H  it  is  present,  but 
very  rare.  A  minute  and  8tix)ngly  divergent  variety  occurs  at  station  4029H,  which 
is  the  same  as  that  figurtHl  in  Schmidt's  Atlas,  plate  122,  figures  10  to  12,  and  named 
B.  sansibarica  Schmidt.  There  can  be  no  reasonable  doubt  of  this  being  B.  aurita  if 
a  careful  examination  is  made  of  its  many  varieties,  or  even  if,  taking  Schmidt's  owii 
figures,  we  compare  figure  2  and  figure  7  with  figure  12,  and  also  figure  8  with  figures 
10  and  11  in  plate  122.  De  Toni  not  only  accepts  them  as  specifically  distinct,  but 
assigns  them  to  separate  genera.     (See  the  citations  above.) 

Found  at  sUtions  2287H,  2690H,  2844,  2848,  2859,  2882,  2920H,  3361H,  3569H, 
3635H,  3671H,  3688H,  3691H,  3692H,  3694H,  3704H,  3912H,  4013H,  4014H,  4029H, 
off  central  California  to  Bering  Sea  and  south  to  Honshu  and  Hawaiian  islands. 

Biddulphia  biquadrata  (Jan.)  Boyer,  Proc.  Acad.  Phila.  1900:  717.  1901. 

Tnceratium  biquadratum  Jan.;  Schmidt,  Atlas  pi.  98.  f.  4-6,  pi.  99.  f.  25-26.  1886. 
Jan.  Gaz.  Exped.  pi.  11.  f.  1,  4-6. 

I  include  figures  25  and  26  in  Schmidt's  Atlas,  plate  99,  as  they  are  certainly  the 
same  species  as  that  figured  in  plate  98.  Both  come  from  the  Gazelle  Ex[>edition. 
Triceratium  junctum  Schmidt «  is  very  close  to  the  above. 

Found  at  station  2807,  Galapagos  Islands. 

Biddulphia  consimilia  (Grun.)  Boyer,  Proc.  Acad.  Phila.  1900:  709.  1901. 

Triceratium  consiviile  Grun.;  Van  Heur.  Synop.  pi.  108.  /.  i.  1881.  Schmidt, 
Atlas  pi.  84.  f.  lS-14.  1885. 

The  above  figures  need  to  be  taken  together.  Schmidt's  representation  of  the 
general  form  is  excellent,  but  his  figure  and  description  of  the  secondary  markings 
are  wrong.  Grunow's  own  figure  cited  above  shows  that  these  are  not  a  central  nodule 
surrounded  by  a  faint  circle,  but  a  central  nodule  and  a  row  of  bright  bead-like 
puncta  close  to  and  parallel  to  the  walls  of  the  hexagons.  The  nodule  and  the 
puncta  are  in  two  planes  of  focus,  so  that  when  the  nodule  is  distinct  the  row  of 
puncta  assumes  the  appearance  of  a  ring.     Hence  Schmidt's  mistake. 

Found  at  station  2807,  Galapagos  Islands. 

Biddulphia  culciteUa  Mann,  sp.  nov.  Plate  XLVI,  figure  3. 

Valve  rectangular,  the  four  sides  sharply  concave;  the  four  horns  or  processes 
narrow  and  slightly  prt)longed  beyond  the  border  line;  markings  of  beading,  evenly 
and  finely  distributed  over  the  entire  valve  in  rows  radial  from  the  center,  where  six 
or  eight  beads  are  loasely  grouped  to  form  an  indistinct  rosette;  valve  surface  very 
slightly  convex  until  close  to  the  margin,  where  it  curves  rapidly  downward  to  the 
ribbed  Iwrder;  all  specimens  are  marked  with  two  sets  of  strong  hyaline  ridg(»s,  one 
forming  a  circle  about  the  center  with  a  diameter  of  one-half  that  of  the  valve,  the 
other  set  consisting  of  two  parallel  rulgos  proceeding  backward  from  the  base  of  each 
of  the  four  processes  for  a  short  distance,  al>out  one-eighth  the  diameter  of  the  valve, 
where  they  separate  at  right  angles  and  end  at  the  margin. 

Diameter  of  valve  (between  two  apices),  0.081  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590136  from  station  2807,  Galapagos 
Islands,  April  4,  1888;  812  fathoms,  bottom  of  Globigerina  ooze  and  coral  mud. 

This  form  is  of  the  "Amphitetras]"  type,  and  would  be  classed  by  some  authors  in 
that  genus  (hero  united  with  Biddulphia)  and  by  others  in  Triceratium,  from  which 
these  Biddulphia  forms  are  here  removed. 


a  Schmidt,  Atlas  pi.  98.  f.  1-3,  19.  1886. 

/Google 
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Biddulphia  dubia  (Bright.)  Cleve,  in  Nordensk.  Vega  Exped.  3:  508.  1883.  Boyer, 
Proc.  Acad.  Phila.  1000:  707.  1901. 

Odontidium  punctatum  Roper  ?,  Quart.  Journ.  Micr.  Sci.  7:  180.  pi.  9.  f.  9.  1869. 
Moeb.  Diat.-taf.  pi  23.  f.  9.  1890.o 

Triceratium  hullosvm  Witt,  Journ.  Mus.  Godef.  1:  67.  pi.  8.f.  4.  1873. 

Triceratium  duhium  Bright.  Trans.  *Micr.  Soc.  I^nd.  n.  s.  7:  180.  pi.  9.f.  IS.  1869. 
Schmidt,  Atlas  pi.  78.  f.  iO-.so.  1882. 

THceratium  (or  Biddulphia)  bicome  Cleve,  Bih.  Sv.Vet.  Akad.  Ilandl.  5^:  17.  pL6, 
/.  30.  1878. 

Amphitetras  bicomis  De  Toni,  Syll.  Alg.  2:  902.  1894. 

Though  this  species  has  sometimes  a  rather  close  resemblance  to  minute  specimens  of 
B.  reticulata  Roper,  and  this  led  me  for  a  time  to  make  it  a  variety  of  the  latter,  a  careful 
examination  of  many  specimens  of  both  forms,  abundantly  supplied  in  some  of  the 
dredgings,  shows  them  to  be  essentially  distinct.  B.  dubia  is  always  small,  its  reticula- 
tions irregular  and  of  unequal  size,  their  dividing  walls  thick  and  crinkled,  the  border 
massive,  and  the  valve  outline  rhombic.  In  B.  reticulata,  on  the  other  hand,  a  larger 
diatom,  the  reticulations  are  quite  regular,  generally  hexagonal,  with  thin  dividing 
walls  showing  **  knots'''  at  their  points  of  juncture,  the  border  is  not  so  massive,  and  the 
valve  outline  is  either  elliptical  or  with  convex  sides  approaching  that  figure.  Both 
species  have  secondary  dotted  markings  within  the  reticulations,  but  those  of  B.  reticu- 
lata are  smaller  and  more  distinct.  The  general  similarity  of  these  two  species  has,  I 
think,  led  to  the  naming  of  Schmidt's  figures  &  ''B.  reticulata  Roper,  var.?"  whereas 
they  are  certainly  closer  to  B.  dubia.  The  union  of  Triceratium  bicome  Cleve,  and 
Trxceratium  bulloswni  Witt,  which  i^  recognized  by  De  Tonic  and  by  Boyer ,<*  is  rather 
difficult  to  admit,  in  view  of  Witt's  carefully  drawn  figure  and  his  plain  description. 
Yet  the  close  similarity  of  Witt's  form  to  Triceratium  dubium  Bright,  is  undeniable,  as 
is  also  the  specific  identity  of  T.  dubium  and  T.  bicome.  In  fact,  we  have  here  an 
illustration  of  how  misty  and  indefinable  our  specific  boundaries  really  are,  and  how 
subsequently  discovered  specimens  may  bridge  over  the  wide  gap  that  separates 
apparently  quite  unlike  species.  Thissame  condition  has  been  previously  referred  to 
under  Aidiseus  punctatus  and  A.  pruinosus  Bail. 

Found  at  station  2885,  off  Oregon. 

Biddulphia  edwardsii  Febiger;  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  623.  1874.  Boyer, 
Proc.  Acad.  Phila.  1900:  701.  1901. 

Odontella  edwardsii  Grun. ;  Van  Heur.  Synop.  pi.  100.  f.  9-10. 1881.  Grun.  Denkschr. 
Akad.  Wien  48^:  57.  pi.  ^./.  20.  1884.     De  Toni,  Syll.  Alg.  2:  865.  1894. 

Biddulphia  obtusa  Ralfs,  err.  det.  in  Van  Heur.  Synop.  pi.  100.  f.  11-14.  1881. 

Biddulphia  polycanthos  Brun.  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31*:  12.  pi.  IS. 
f.  8a-b.  1891. 

Od<mUlla  ?  polycanthos  De  Toni,  Syll.  Alg.  2:  865.  1894. 

I  find  two  well-marked  varieties  of  the  above  polymorphic  diatom .  One  corresponds 
closely  to  what  Brun  (loc.  cit.)  has  called  B.  polycanthos,  and  that,  too,  in  the  forms 
both  with  and  without  the  large  spines.  Brun  therefore  erroneously  makes  these 
spines  a  mark  of  specific  distinction  for  his  form.  Nor  can  the  difference  of  B.  edwardsii, 
having  diagonal  and  B.  polycanthos  vertical  lines  of  beading  on  the  girdle,  be  admitted. 
For  in  most  gatherings  of  B.  edwardsiiy  where  there  is  considerable  diversity  in  size, 
both  patterns  of  marking  can  be  seen  in  abundance.  Such,  for  example,  is  the  case  in 
the  H.  L.  Smith  type-slide  no.  623  in  possession  of  the  U.  S.  National  Museum.    This 


«  Cf.  De  Toni,  Syll.  Alg.  2:  641.  1892. 
ft  Schmidt,  Atlas  pi.  78.  f.  2t~2S, 
cDe  Toni,  Syll.  Alg.  2:  973.  1894. 
d  Proc.  Acad.  Phila.  1900:  707.  1901. 
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species  of  Brun  must,  therefore,  be  ranked  as  a  variety  of  the  above.  The  second 
variety,  found  at  station  2807,  is  the  form  called  OdonUlla  obiusa  (Ktitz.)  Ralf8.<> 
It  is  clearly  a  small  variety  of  this  species,  exact  examples  being  easily  found 
in  most  large  gatherings,  as  in  the  above-mentioned  type-slide  of  H.  L.  Smith.  But 
it  is  doubtful  if  this  is  the  genuine  Odontella  o6tM«a»KQtz.,  which  seems  to  have 
a  much  closer  resemblance  to  B.  roperiana  Grev.^  Thus  Kiitzing«  figures  it  as 
a  smoother  diatom  than  B.  edwardsii^  as  does  also  Ralfs,^  and  under  its  synony- 
mous name  of  0.  biddulphiaides  \Vigand«  it  also  differs  greatly.  I  therefore  have 
not  included  this  in  the  above  synonymy.  B.  primordialis  Brun/  is  also  omitted 
as  a  synonym.  The  figures  of  the  two  species  are  often  quite  close.  But  typical 
specimens  of  B.  primordialis  are  frequent  in  gatherings  made  at  stations  2844  and  3263H 
and  when  these  are  compare<l  with  examples  of  B.  edwardsii  the  difference  is  seen  to 
be  far  too  wide  to  admit  of  their  union.  It  is  perhaps  a  comparison  of  the  figures  of 
these  two  diatoms,  rather  than  the  specimens  themselves,  that  has  led  Grove  to  unite 
them.^  De  Toni  *  notes  the  similarity  of  the  two,  but  gives  Brun's  form  separate  rank. 
I  can  not  agree  with  H.  L.  Smith*  in  considering  this  species  as  **a  hirsute  variety  of 
B.  roperiana  Grev." 

The  specimens  found  by  me  were  mostly  large  forms,  ranging  from  0.095  mm.  in 
station  3604  (Bering  Sea)  to  0.14  mm.  in  station  2848,  south  of  Alaska  peninsula. 

Found  at  stations  2287H,  2807,  2848,  3604,  3693H,  4013H,  off  Alaska  peninsula,  to 
Bering  Sea  and  south  to  Honshu  Island,  Japan. 

Biddulphia  eztensa  Mann.  sp.  nov.  Plate  XLVII,  figures  I,  2. 

Valve  an  elongated  and  perfectly  symmetrical  ellipse,  about  four  and  one-half  tim» 
as  long  as  wide,  elegantly  beaded  with  fine,  round,  closely  set  beads,  radiating  from  a 
small  circular  hyaline  central  area,  the  lines  so  arranged  as  to  form  concentric  ellipses 
on  either  half  of  the  valve,  these  extending  from  the  circular  central  area  to  the  bases 
of  the  long  vertical  horns  arising  near  the  apices  of  the  valve;  of  the  lines  radiating 
from  the  cent(»r  only  the  two  coinciding  with  the  median  transverse  axis  straight,  the 
others  curving  in  conformity  with  the  two  ellipses;  two  stout,  straight,  and  long  spines 
Hct  on  opposite  sides  of  the  central  area,  half  way  between  the  valve's  longitudinal  and 
transverse  axes,  and  spread  upward  and  outward;  in  zonal  view  the  valve  showing  the 
two  horns  to  be  long,  tapering,  and  vertical,  and  broadened  into  a  fiat-topped  apex,  thisa 
little  higher  than  the  much  elevated  central  area;  the  base  of  the  valve  joined  to  the 
girdle  by  a  curved  line;  approximate  valves  of  adjoining  frustules  united  by  the 
tips  of  the  horns  and  further  connected  by  a  pellucid  filip-like  silicious  membrane 
at  the  center,  parting  and  narrowing  toward  the  apices;  the  two  central  areas  almost 
touching,  and  the  four  long  spines  arising  from  these  interlocked,  the  two  from  each 
valve  being  on  opposite  sides  of  the  other  valve. 

In  the  single  dredging  in  which  this  species  was  found  it  is  abundant;  but  I  have  not 
been  able  to  find  any  certain  remains  of  the  connecting  girdle. 

Length  of  valve,  0.130  mm;  width  of  valve,  0.028  mm. 

Type  inU.  S.  National  Museum,  No.  590137,  from  station  4505  H,  Santa  Cruz  light- 
house, Monterey  Bay,  Cal.;  10  fathoms. 


«  Van  Heur.  Synop.  pi  100.  f.  11-14.  1881. 

«>  Quart.  Joum.  Micr.  Sci.  7:  pi.  8./.  11-13.  1859. 

<•  Kutz.  Bacill.  137.  pi.  IS.  Vlll./.  1-S,  6-8.  1844. 

d  Pritch.  Hist.  Infus.  ed.  4.  848.  pi.  IS.f.  S0-S2A.  1861. 

rllodw.  2:  45.  pi.  l.J.  21.  1860. 

/Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31':  12.  pi.  13.  f.  9,  pi.  U.f.  9.  1891. 

(7  Schmidt,  Atlas  pi.  172./.  -j. 

fcDe  Toni,  Syll.  Alg.  2:  864,  1894. 

<  Am.  Journ.  Micr.  4:  101.  1879. 
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Biddulphia  favus  (Ehrenb.)  Van  Heur.  Synop.  208. 1885.    Boyer,  Proc.  Acad.  Phila. 

1900:  706.  1901. 
Triceratium  favus  Ehrenb.  Phye.  Abh.  Akad.  Wiss.  Berl.  1830:  159.  pi.  -#./.  10. 

1841;  Mikrog.  pi,  19.  f.  17.  1854;   Phys.   Abh.   Akad.  Wiss.   Berl.  1841:   323, 

443.  pi.  S.  VII.  f.  10.  1843.     Ktttz.  Bacill.  139.  pi.  IS.  f.  11. 1844.    W.  Smith,  Synop. 

Brit.  Diat.  1:  26.  pi.  5.f.  44,  pi-  SO.f.  44.  1853.     Pritoh.  Hist.  Infus.  ed.  4.  855. 

pi.  11.  f.  .4S-44. 1861.     Schmidt,  Atlas  pi.  82.  f.  1,  S,  4.  1885.    Jan.  Abh.  Schles. 

Gea.  Vaterl.  Cult.  1862^:  15.  pi.  IB.  /.  9.  1862.     Wolle,  Diat.  N.  A.  pi.  99.  f.  /,  ^. 

1890.     Van  Heur.  Synop.  pi.  107.  f.1-4. 1881.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  598. 

1874.     O^Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  277.  1875.     Rabh.  Fl.  Eur.  Alg.  1: 

315.  /.  57. 1864.   Ehrenb.  Phys.  Abh.  Akad. Wiss.  Berl.  1839:  159.  pi.  4.f.lOa-b. 

1841.     Griff.  A  Henf.  Micr.  Diet.  ed.  3.  pi.  13./.  29.  1875.     Grun.  in  Fenzl,  Reise 

Novara  Bot.  1:  24.  1870.     Grun.  Schmidt,  Atlas  pi.  126.  f.  6-7.  1888.     Carp. 

Micro,  ed.  8.  613./.  442.  1901.     Leud.-Fort.  Mem.  Soc.  Emul.  St.  Brieuc  60.  1879. 

Kain,  Bull.   Torr.  Club  14:   29.  1887.    Truan  &  Witt,  Diat.  Hayti  21.  pi.  6. 

/.  S,  pi.  7./.  8. 1888.    Moeb.  Diat.-taf.  pi.  l.f.  6. 1890.     Named  varieties:  Schmidt, 

Atlas  pi.  82.  /  2,  11,  pi.  84- f.  4.  1885;  pi.  93.  f.  4.  1886.     Bright.  Quart.  Joum. 

Micr.  Sci.  4:  274.  pi.  17.  f.  7.  1856.    Moeb.  Diat.-taf.  pi.  9.  f.  7.    H.  L.  Smith, 

Sp.  Diat.  Typ.  no.  599. 1874.    Grun.;  Van  Heur.  Synop.  pi.  107. f.  5. 1881.     Kiitz. 

Sp.  Alg.  140. 1849.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  109.  pi.  6.f.l,  pi.  9.  /.  J.  1886. 

Kitt.  Mo.  Micr.  Journ.  12:  219.  pi.  82.  f.  7-8.  1874. 
Triceratium  comptum  Ehrenb.   Ber.  Akad.   Wiss.   Berl.  1843:  166.  1844.     Bright. 

Quart.  Joum.  Micr.  Sci.  1:  249.  pi  4./.  4- 1853.     Pritch.  Hist.  Infus.  ed.  4.  857. 

1861. 
Triceratium  m^^cw/omum  Bright,  err.  det.  Quart.  Joum.  Micr.  Sci.  1:  248.  pi.  -f./.  7. 

1853.  Moeb.  Diat.-taf.  pi.  l.f.  7.  1890  (not  Ehrenb.  Mikrog.  pi.  S5A  XVII.  f.  14. 

1854.  nor  Pritch.  Hist.  Infus.  ed.  4.  855.  1861). 

Triceratium  muricatum  Bright.  Quart.  Joum.  Micr.  Sci.  1:  249.  pi.  4./.  S.  1853. 
Moeb.  Diat.-taf.  pi.  l.f.  5.  1890.     Pritch.  Hist.  Infus.  ed.  4.  856.  1861.     Schmidt, 
Atlas  pi.  83.  f.  8-10.  1885.     De  Toni,  Syll.  Alg.  2:  923.  1894. 
Triceratium  scitulum   Bright.   Quart.   Journ.   Micr.    Sci.    1:  250.  pi.  4-  /.  9.  1853. 
Moeb.  Diat.-taf.  pi.  l.f.  9.  1890.     Schmidt,  Atlaa  pi  83./.  11-16.  1885.     Grun.  in 
Fenzl,  Reise  Novara  Bot.  1:  24.  1870.     DeToni,  Syll.  Alg.  2:  922.  1894.   Pritch. 
Hist.  Infus.  ed.  4.  857.  1861. 
Triceratium  grande  Bright.  Quart.  Journ.  Micr.  Sci.  1:  249.  pi  4-f.  8.  1853.    Moeb. 
Diat.-taf.  pi  l.f.  8.  1890.     Schmidt,  Atlas  pi  82./.  5.  1885.     De  Toni,  Notar.  3: 
626.  1888.     Pant.  Beitr.  Bacill.  Ung.  1:  54.   pi   4.  f.   33.    1886.     Pritch.  Hist. 
Infus.  ed.  4.  856.   1861.     Tman  <fe  Witt,  Diat.  Hayti  21.  pi  6.  /.  10,  pi  7./.  7. 
1888.     Wolle,  Diat.  N.  A.  pi  104.  f.  1.  1890. 
Triceratium  fimhriatumV^ fiWicYi,  Quart.  Joum.  Micr.  Sci.  6:  247.  pi  12./.  4-9. 1858. 

Schmidt,  Atlas  pi  82./  6-7.  1885. 
Biddulphia  grandis  Boyer,  Proc.  Acad.  Phila.  1900:  706.  1901. 
The  necessity  of  classing  this  as  a  Biddulphia  becomes  evident  as  soon  as  we  dis- 
regard the  unimportant  fact  that  it  is  often  found  in  triangular  form.  So  far  as  my 
experience  goes,  it  is  quite  as  abundant  in  sea  dredgings  in  the  quadrate  form.  It  is 
the  dominant  species  of  stations  2915H  to  2921H,  3008H,  3010n,  3013H,  4430H,  4502H, 
and  4571H,  where  it  occurs  in  immense  quantities  and  without  any  of  the  triangular 
varieties  present.  H.  L.  Smith's  type  599  is  a  similar  case.  He  marks  it  **Tuscarora 
soundings  S.  of  Sandwich  Isl.  1468  fms.,"  the  locality,  therefore,  corresponding  almost 
exactly  with  station  3008H.  Five  to  8-angled  forms  are  frequent  in  all  large  gather- 
ings. But  whether  of  triangular  form  or  not,  this  species,  seen  from  the  valval  side, 
but  especially  from  the  zonal  side,  with  its  horn-like  processes  at  the  angles  and  its 
peculiar  set  of  the  valves  on  the  girdle,  is  shown  to  be  an  almost  typical  example  of 
Biddulphia.    Like  all  the  other  members  of  this  genus,  it  is  either  marine  or  fossil. 


Digitized  by 


Google 


304  CONTRIBUTIONS   FROM    THE    NATIONAL   HERBARIUM. 

I  am  at  present  unable  to  include  in  this  species  some  forms  so  classed  by  other 
writers.  Thus  Trieeratium  orientale  Bail.  &  Harv.**  is  hardly  close  enough  to  T.  grande 
Bright. ,  which  it  most  resembles,  to  make  me  certain  that  it  can  be  rightly  identified 
with  that  form.  It  is,  however,  so  disposed  of  by  Habirshaw,*  and  is  classed  by  him  as 
a  synonym  of  Biddulphia  grandis  (Bright.)  Boyer,  which  is  in  this  paper  united  with 
B.favus.  The  same  is  true  of  Trieeratium  cuspidatum  Jan.,  which  Boyer  unite^^  with 
this  species,  and  De  Toni  is  disposed  to  class  with  his  emended  genus  Amphitetraa.  It 
is  figured  by  Schmidt  and  also  by  Janisch.  c  A  question  might  also  be  raised  as  to  the 
rather  divergent  varieties  above  united  with  this  species,  yiz,  Trieeratium  m^tricatum 
Bright,  and  T.  scitulum  Bright.  But  Schmidt  says,**  **0b  T.  mnricatum  und  scitulum 
mehr  sind  als  kleine  Formen  von  T.  favus  ist  noch  genauer  zu  untersuchen/*  and 
Ralfs''  says  of  T.  scitulum,  "Except  in  its  smaller  size,  we  see  not  how  this  species 
differs  from  T.  favus.''  The  T.  scitulum  variety  is  abundant  at  station  3604,  which 
also  contains  fine  examples  of  sexangular  and  octangular  specimens  of  T.  grande. 

Found  at  stations  2807,  2808,  2915H,  2916H,  2917H,  2918H,  2919H,  2920H,  2921H, 
3008H,  3010H,  3013H,  3604,  4430H,  4571H,  Galapagos  Islands  to  Bering  Sea  and 
Hawaiian  Islands. 

Biddulphia  gladionun  Mann,  sp.  nov.  Plate  XLVII,  figure  4. 

Valve  elongated-oval,  flat  to  nearly  the  full  outline  of  the  frustule,  then  bending 
I>erpendicularly  downward  in  a  broad  band  to  the  line  of  suture  with  the  girdle;  top 
and  vertical  sides  of  the  valve  delicately  beaded  with  Pleurosigma-like  markings;  the 
two  terminal  processes,  corresponding  to  horns  in  similar  species,  here  scarcely  raised 
above  the  surface  of  the  valve,  appearing  as  small  obliquely  inclined  rings;  five  stout 
setae,  tapering  to  an  acut«  point,  and  occasionally  imi>erfectly  forked,  set  cloee  to  the 
margin  of  the  flat  portion  of  the  valve,  their  bases  broadened  and  extending  into  a  low 
delicate  hyaline  comb  or  ridge,  thus  forming  a  connecting  line  between  the  setae;  a 
thread-like  hollow  central  line  within  the  setae  extending  to  near  the  tip;  two  of  the 
setae  next  to  and  interior  to  the  two  processes. 

Length  of  valve,  0.11  mm. ;  length  of  setae,  0.043  to  0.06  mm. 

Type  in  the  U.  S.  National  Museum  No.  590138,  from  station  4029H,  Bering  Sea, 
June  27,  1900;  813  fathoms,  bottom  of  gray  sand  and  clay. 

This  diatom  finds  its  nearest  likenei«  in  Biddulphia  spinosa  Grev./,  though  as  to  the 
flat  top  of  the  valve  when  seen  in  zonal  view,  as  well  as  the  delicate  Pleurosigma-like 
markings,  it  resembles  B.  comuta  Brun.^  Its  distinctne^  from  Brun's  species  is  due 
to  the  absence  of  the  long-produced  horns  with  inflated  bases,  to  its  almost  perpen- 
dicular sides  from  the  girdle  to  the  level  valve  face,  and  to  the  less  significant  difference 
in  the  shape  and  number  of  the  spines.  It  belongs  to  that  group  of  the  Biddulphiae 
which  De  Toni  h  places  in  the  genus  Denticella,  in  conformity  with  Grunow  s  sugges- 
tion, i  This  grouping,  which  I  do  not  consider  to  have  any  generic  value,  would  bring 
together  many  similar  forms  of  which  Biddulphia  mobiliensis  (Bail.)  Grun.,  may  be 
taken  as  the  type;  diatoms  of  relatively  large  size  but  of  exceedingly  delicate  silica 

«Proc.  Acad.  Phila.  6:  430.  1854.    Wilkes  Explor.  Exped.  17:  179.  pi.  9.f.9. 1862. 
6Hab.  Cat.  337. 

c  Schmidt,  Atlas  pL  84.  f  '^-S.  1885.     Jan.  Gaz.  Exped.  pi.  11.  f.  14-15. 
rfOp.  cit.  pi.  83.  f.  U-16. 
''Pritch.  Hist.  Infus.  ed.  4.  857.  1861. 

/Trans.  Micr.  Soc.  lx)nd.  n.  s.  13:  0.  pi.  I.f.  3.  1865.    Moeb.  Diat.-taf.  pL  62./.  S. 
1890. 
gLe  Diatoraisle  2:  74.  pi.  6.  f.  3.  1894. 
ADeToni,  Syll.  Alg.  2:  882886.  1804. 
iDenkschr.  Akad.  Wien  48^:  58.  1884. 
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walls,  having  two  more  or  less  produced  horns  at  the  extremities  of  the  oval  or  elliptical 
valves,  and  further  ornamented  with  from  two  to  many  long  vertical  and  generally 
acuminate  setae  or  spines. 

Biddulphia  granulata  Roper,  Trans.  Micr.  Soc.  Lond.  n.  s.  7:  13.  pi.  l.f,  10-11,  -pi.  t, 

/.  12.  1859.    Moeb.  Diat.-taf.  ph  25./.  10-11,  pi.  26./.  12.  1890.     Schmidt,  Atlas 

pi.  122.  f.  18.  1888.     Van.  Heur.  Synop.  pL  99.  f.  7-8;  pi.  101.  f.  4.  1881.     Boyer, 

Proc.  Acad.  Phila.  1900:  702.  1901. 

De  Toni  a  places  this  as  a  synonym  under  Denticella  turgida  Ehrenb.    The  unfigured 

description  of  that  species  by  Ehrenberg  *>  can  not  afford  any  satisfactory  grounds  for 

uniting  these  two. 

Found  at  stations  3513,  3603,  Bering  Sea. 
Biddulphia  gnmdleri  Schmidt,  Atlas  pi.  118.  f.  22-24.  1888. 

Although  this  might  easily  be  considered  a  variety  of  B.  pulchella  Gray,  I  find 
sufficient  contrast  to  warrant  the  acceptance  of  Schmidt's  name,  at  least  for  the  present. 
Not  only  the  scarcely  observable  marking  of  the  rounded  ends  of  the  horns  mentioned 
by  him  in  the  above  citation,  but  the  large,  widely  set,  and  prominent  beads  which 
mark  the  valves  of  my  specimens,  instead  of  the  more  thickly  set  beading  or  reticu- 
lated marking  of  B.  pulchella,  present  too  strong  a  contrast  to  favor  their  union. 

Found  at  station  4013H,  east  coast  of  Honshu  Island,  Japan. 
Biddulphia  keeleyi  Boyer,  Proc.  Acad.  Phila.  1898:  469.  pi.  24.  f.4.  1898;  1900: 
708.  1901. 
Boyer  gives  three  localities  for  this  diatom,  the  last  being  Monterey  Bay,  California, 
and  marks  it "  rare. ' '    In  the  single  sounding  where  it  appears,  also  made  in  Monterey 
Bay,  it  is  abundant. 

Found  at  station  4505H,  near  Santa  Cruz  light-house,  Monterey  Bay,  Cal. 
Biddulphia leriB  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1843: 122. 1844.     Boyer,  Proc.  Acad. 
Phila.  1900:  712.  1901. 
Odantella  polymarpha  KVitz.  Bacill.  138.  pi.  29.  f.  90.  1844. 

Cerataulus  levis  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4. 847.  pi.  6.f.  7. 1861  (not  Biddulphia 
levis  (Ehrenb.)  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  848.  1861,  which  is  Denticella 
levis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  204.  1845,  and  Odontella  leiis  Ktitz. 
Sp.  Alg.  136.  1849).     Schmidt,  Atlas  pi  116.  f.  13-15.  1886. 
Cerataulus  polymorphus  Van  Heur.  Synop.  pi.  104./.  3-4.  1881. 
This  diatom,  well  deserving  the  specific  name  given  by  Kfltzing,  polymorpha,  was 
found  in  only  one  sounding.     It  was  there  unusually  large  and  smooth. 

Found  at  station  2920H,  Hawaiian  Islands. 
Biddulphia  luminosa  (Brun  &  Temp.)  Mann.  Plate  XLVI,  figure  5. 

Triceratium  luminosum  Brun  &  Temp.  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30*: 

62.  pi.  6./.  S.  1889.     Schmidt,  Atlas  pi.  159.  f.  6.  1890. 
The  authors  distinguished  this  from  the  similar  species,  T.  africanum  Ehrenb., «  T, 
gratum  Schmidt,**  and  T.  molleri  Pant.<     It  is,  however,  very  close  to  the  latter. 

Two  specimens  were  found  by  me,  one  with  a  length  on  side  of  0.083  mm.  and  the 
other  with  a  length  on  side  of  0.153  mm.  I  figure  this  species  because  the  drawings 
referred  to  above  give  in  both  instances  emphasis  to  the  dotted  centers  of  the  beads, 
an  aspect  entirely  lacking  in  my  specimens. 

Found  at  stations  2694H,  4029H,  off  southern  California  and  Bering  Sea. 


aDe  Toni,  Syll.  Alg.  2:  883.  1894. 

&Ber.  Akad.  Wiss.  Berl.  1840:  207.  1841,  or  Pritch.  Hist.  Infus.  ed.  4.  849.  1861. 

c  Ehrenb.  Mikrog.  pi.  35A.  XlXh.f.  1.  1854. 

d  Schmidt,  Atlas  pi.  77.  f.  19. 1882. 

e  Pant.  Beitr.  Bacill.  Ung.  1:  53.  pi.  6.f.  47. 
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Biddulphia  mobiliensis  (Bail.)  Grun.;  Van  Heur.  Synop.,  pi.  101,  f.  4-S,  pi  105./. 

A.  1881.     Schmidt,  Atlas  pi.  122.  f.  20-21.   1888.    Boyer,  Proc.  Acad.  Phik. 

1900:  698.  1901. 
Zygoceros  (Denticellaf)  Tnohtlierms  Bail.  Smithson.  Contr.  Knowl.  2*:  40.  pi.  S.f.  Sh 

35.  1851.     Pritch.  Hist.  Infus.  ed.  4.  850.  pi.  6./.  11. 1861. 
Biddulphia  bailey%V^\  Smith,  Synop.  Brit.  Diat.  2:  50.  pi.  45./.  322,  pi.  62./.  322. 1856. 

Roper,  Trans.  Micr.  Soc.  Lond.  n.  s.  7: 12.  pi.  1./  5-9. 1859.    CMeara,  Proc.  Roy. 

Irish  Acad.  II.  2:  275.  pi.  27./.  S.  1875.     Rabh.  Fl.  Eur.  Alg-  1:  311.  1864. 
Denticella  mohilierms  Grun.  Denkschr.  Akad.  Wien  482;  7.  1884.     De  Toni,  S\'1L 

Alg.  2:  882.  1894. 
Found  at  stations  2923,  4505H,  off  southern  California  and  near  Santa  Cruz  Light- 
house, Monterey  Bay,  California. 

Biddulphia  ovalis  (Schmidt)  Boyer,  Proc.  Acad.  Phila.  1900:  712. 1901. 
Cerataulus  ovali^  Schmidt,  Atlas  pi.  115./.  5-7.  1888. 

My  form  is  drawn  to  a  somewhat  narrower  oval  and  the  processes  are  in  the  long  axk 
Found  at  station  2835,  off  Lower  California. 

Biddulphia  pacifica  (Grun.)  Mann. 

Cerataulus  pacificus  Grun.;  Schmidt,  Atlas  pi.  115./.  10. 1888. 

Rattray  «  makes  this  a  synonym  of  Aidiscu^  ral/danus  Grev.6  and  Eupodisctts  barha- 
densis  Grev. ,  c  giving  to  it  the  name  Pseudoaulisciu  ral/sianus  (Grev.)  Ratt.  It  may  be 
well  to  look  upon  these  as  the  same,  in  which  case,  the  genus  Pseudoauliscus  not  being 
admitted,  the  name  here  would  be  A.  ral/sianus  Grev.  My  specimen  is,  howe\'€r, 
clearly  a  broad  Biddulphia  of  the  Cerataulus  variety,  and  I  prefer  to  agree  with  Gru- 
now's  analysis,  but  to  include  here,  as  in  all  other  cases,  the  Cerataulus  forms  under 
Biddulphia. 

Found  at  station  2807,  Galapagos  Islands. 

Biddulphia  papillata  (Gr.  &  St.)  Mann. 

Tncemtium  papillatum  Gr.  &  St.  Journ.  Quek.  Micr.  Club  II.  8:  76,  pi.  6./.  14. 1887. 
Schmidt,  Atlas  pi.  128./.  16. 1888;  p^  167./.  5-6,  pi.  168./.  8. 1891.  De  Toni,  SylL 
Alg.  2:  962.  1894 ;  Notarisia  2:  351.  1887. 

I  found  five  specimens  of  this  rare  and  striking  diatom ;  one  triangular  and  four  of  the 
quadrate  variety.  The  smallest,  a  single  valve,  measured  0.048  mm.  on  each  side;  the 
largest,  also  a  single  valve,  measured  0.137  mm.  on  each  side;  another,  a  complete 
frustule,  measured  0.087  mm.  on  each  side  and  between  opposite  horn  tips  on  the  zonal 
side  it  measured  0.138  mm.  This  last  specimen  showed  all  the  curious  markings  fig- 
ured by  Grove,  «  except  that  the  central  brush-like  clusters  of  setae  were  broken. 

It  is  evident  that  Grove  and  Sturt  in  naming  this  species  saw  it  in  only  one  position, 
namely,  the  valval  view,  as  they  state  that  it  is  "  very  rare  "  and  that  they  were  indebted 
to  Weissflog  for  their  specimen.  Their  drawing  is  also  the  valval  one.  It  is  conceiv- 
able that,  seen  from  this  side  only,  it  might  be  called  Triceratiiun;but  how  Grove, 
having  subsequently  seen  it  from  the  zonal  side,  as  is  shown  by  his  drawings,^'  could 
have  failed  to  reclassify  it  as  a  Biddulphia  it  is  difficult  to  imderstand.  It  is  a  per- 
fectly typical  example  of  this  genus. 

The  complete  frustrule  figured  by  Grove  came  from  the  Hawaiian  Islands,  as  did 
those  figured  by  Schmidt.  My  specimens  came  from  the  same  locality.  But  as  the 
original  specimen  was  found  in  a  fossil  deposit  at  Oamaru,  New  Zealand,  it  would  be 


o  Journ.  Roy.  Micr.  Soc.  8^:  43.  1888. 
ft  Trans.  Micr.  Soc.  Lond.  n.  s.  11:  52.  pi.  3./  21.  1863. 
c  Trans.  Micr.  Soc.  Lond.  n.  s.  12:  88.  pi.  12./.  4^  1864. 
d  Schmidt,  Atlas  pi.  168./.  8.  1891. 
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of  geological  intere«t  to  know  how  this  rare  and  peculiar  diatom  came  to  be  present  in 
these  two  localitiee. 
Found  at  station  2920H,  Hawaiian  Islands. 

Biddulphia  prixnordialis  Brun,  Mem.  Soo.  Phys.  et  Hist.  Nat.  Geneva  31*:  12.  pL 
13.  f.  9,  pi  14.  f.  9.  1891.     Schmidt,  Atlas  pi  172.  f.  4.  (not/.  5).  1892. 

Odoniella  primoTdialis  De  Toni,  Syll.  Alg.  2:  864.  1894. 

Grove  has  suggested  o  this  being  only  a  variety  of  B.  cdrntrdgii  Febiger.  &  I  have  dis- 
cussed the  impossibility  of  looking  on  these  two  as  the  same  species  under  the  heading 
of  B.  edwardsil  above. 

I  look  upon  figure  5  in  the  above  citation  from  Schmidt's  Atlas  as  an  entirely  dis- 
tinct diatom. 

Found  at  stations  2844,  3263H,  off  Alaska  Peninsula  and  Aleutian  Islands. 

Biddulphia  pulchella  Gray,  Nat.  Arr.  1:  294.  1821.    Grev.  Trans.  Micr.  Soc.  Lond. 
n.  s.  10:  25.  pi  S.f.  3-4.  1862.    W.  Smith,  Synop.  Brit.  Diat.  2:  48.  pi  44.  f.  321. 
1856.     Pritch.  Hist.  Infus.  ed.  4.  848.  pi  2.f.  56-60, 1861.     Schmidt,  Atlas  pi  118. 
f.  26-32,  pi  121.  f.  1-2.  1888.     O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  275.  pi  27. 
f.  9. 1875.    Van  Heur.  Synop.  204.  pi  97.  f.  1-5. 1881-1885.     Rabh.  Fl.  Eur.  Alg.  1 : 
310.  1864.     De  Toni,  Syll.  Alg.  2:  870.  1894.     Eng.  &  Pr.  Pfianzenfam.  I**':  42/. 
54  A-C.  1896. 
Conferva  biddulphioTia  J .  E.  Smith,  Eng.  Bot.  25:  pi  1762.  1807? 
Diatoma  biddulphianum  C.  Ag.  Syst.  Alg.  5.  1824? 
Denticella  biddulphia  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  pi  2.  Vl.f.  19. 

1842. 
Biddulphia  quinquelocularis  Ktitz.  Bacill.  138.  pi  19.  f.  1.  1844. 
Biddulphia  septemlocularis  Kutz.  Bacill.  138.  pi  19.  f.  2.  1844. 
Biddulphia  trilocularis  Ktitz.  Bacill.  138.  pi  29./.  89.  1844. 
Biddulphia  transversa  Wigand,  Hedwigia  2:  45.  pi  7.f.  18.  1860. 
Biddulphia  unifasciata  Wigand,  Hedwigia  2:  45.  pi  7./.  19.  1860 
Biddulphia  bifasdata  Wigand,  Hedwigia  2:  45.  pi  7./.  20.  1860. 
Biddulphia  biddulphiana  Boyer,  Proc.  Acad.  Phila.  1900:  694. 1901. 
The  question  of  the  substitution  of  the  name  Biddulphia  biddulphiana  (J.  E.  Smith) 
Boyer, c  for  the  above  depends  on  whether  or  not  the  figures  given  by  Smith  d  are  iden- 
tical with  this  species.    There  should  be  no  question   of  such  identity  before  a 
name  like  this  one,  of  long  standing  and  adopted  in  nearly  every  diatom  work  extant, 
is  discarded.     In  this  case  two  facte  should  be  borne  in  mind,  first,  that  this  species  is 
similar  to  several  other  species  generally  recognized  as  worthy  of  separate  rank  which 
are  equally  like  the  figures  of  J.  E.  Smith.     Such  are  Biddulphia  grundleri  Schmidt,« 
which  is  not  united  with  this  species  by  either  De  Toni  or  Boyer,  and  Biddulphia 
tridens  Ehrenb.  /    The  second  fact  is  that  the  figures  of  J.  E.  Smith  are  not  those  of  one 
species.     I  have,  therefore,  not  followed  Boyer  in  making  the  abpve  specific  name  a 
synonym  imder  that  of  J.  E.  Smith's. 

This  widely  distributed  species  is  remarkably  infrequent  in  the  Pacific  dredgings 
examined  by  me.     In  none  of  the  following  gatherings  was  it  at  all  abundant. 

Found  at  stations  2807,  2808,  2920H,  3604,.  Galapagos  Islands,  Hawaiian  Islands, 
and  Bering  Sea. 


a  Schmidt,  Atlas  pi  172.  f.  4. 1892. 
6  Op.  cit.  pi  len.f.  5-6. 
c  Proc.  Acad.  Phila.  1900:  694.  1901. 
d  J.  E.  Smith,  Eng.  Bot.  25:  pi  1762.  1807. 
«  Schmidt,  Atlas  pi  118.  f.  22-24.  1888. 

/  Ehrenb.  Mikrog.  pi  19.  f.  21,  pi  20. 1.f.  53. 1854.    (Zygoceros  iuomeyi  Bail.  Am. 
Joum.  8ci.  46: 138.  pi  S.f.  3,  4y  8. 1844.) 
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Biddulpbia  reticulata  Roper,  Trans.  Micr.  Soc.  Lond.  n.  8.  7:  14.  pi.  t.f.  lS-15. 1859. 
Moeb.  Diat.-taf.  pi.  26.  f.  13-15. 1890.  Castr.  Rep.  Voy.  Chall.  Bot.  2: 102.  pi.  26. 
f.  9. 1886.  Boyer,  Proc.  Acad.  Phila.  1900: 708. 1901.  Van  Heur.  Synop.  pi.  102. 
f.  1-2  (not/  3).  1881. 

Odontellaf  reticulata  DeToni,  Syll.  Alg.  2:  868.  1894. 

Typical  examples  of  this  diatom  are  plentiful  in  the  dredging  to  be  cited.  For  a  dis- 
cussion of  the  confusion  between  quadrate  specimens  of  this  species  and  B,  dyina 
(Bright.)  Cleve,  see  under  that  species. 

Found  at  station  3696,  off  Honshu  Island,  Japan. 
Biddulphia  robertslana  (Grev.)  Boyer,  Proc.  Acad.  Phila.  1900:  707.  1901. 

Triceratium  robertsianum  Grev.  Quart.  Joum.  Micr.  Sci.  n.  s.  3:  231.  pi.  9./.  9.  1863; 
6:  pi.  2./.  2.  1886.  Moeb.  Diat.-taf.  pi.  47.  f.  9,  pi.  71.  f.  22.  1890.  Schmidt, 
Atlas  pi.  83.  f.  3-7  (var.),  pi.  82./.  14-15.  1885. 

This  diatom  is  rather  close  to  the  Triceratium  grande  form  of  Biddulphia  fai-us 
(Ehrenb.)  Van  Heurck,  both  in  its  general  shape  and  in  the  fine  radiating  secondary 
markings.  Still,  the  fact  that  the  processes  are  very  obtuse  and  separated  by  a  hyaline 
area  from  the  reticulation  and  that  the  angles  are  not  at  all  prominent,  together  with 
the  general  presence  of  large  spines  on  the  sides,  give  it  an  aspect  that  wannants  its 
separate  name.  It  is  quite  possible  that  the  first  of  the  Greville  figures  cited  above  is 
of  "  Triceratium  grande"  and  his  second  figure  that  of  the  true  type.  They  are  very 
dissimilar.  The  second  is  at  any  rate  more  like  the  forms  classified  by  me  in  the 
present  species  and  agrees  better  with  the  description  given  by  Greville,  except  in 
the  matter  of  spines,  all  ray  specimens  having  two  stout  spines  near  the  margin  of 
each  of  the  three  sides.  It  is  spoken  of  by  Greville,  Schmidt,  and  Boyer  as  very  rare. 
In  the  single  gathering  where  I  found  it  it  is  fairly  abundant.  Boyer  says:  **  Pacific 
soundings  20°  10'  K.,  158°  14'  W.,  2,507  fathoms."  My  specimens  came  from  Pacific 
soundings  21°  21'  N.,  157°  09'  W.,  and  though  the  depth  is  only  570  fathoms,  the  loca- 
tion is  right  on  the  edge  of  a  deep  plain  averaging  2,500  fathoms;  this  particular 
sounding  being  just  close  enough  inshore  to  get  the  rise  of  the  land  from  the  true  sea 
bottom.  This  is  another  one  of  many  instances  described  in  this  work  where  a  single 
species  is  very  significant  of  locality  on  the  sea  bottom. 

Found  at  station  2920H,  Hawaiian  Islands. 
Biddulphia  roperiana  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  7: 163.  pi.  8.f.  11-lS.  1859. 
Van  Heur.  Synop.  pi.  99.  f.  4-6.  1881.     Schmidt,  Atlas  pi.  120.  f.  20-24-  1^8- 
H.  L.  Smith,  Diat.  Sp.  Typ.  no.  625. 1874.     Boyer,  Proc.  Acad.  Phila.  1900:  700. 
1901.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  106.  pi.  26.  f.  4.  1886. 

Plate  XLVI,  figure  2. 

Odontella  roperiana  De  Toni,  Syll.  Alg.  2:  868.  1894. 

It  is  also  possible,  as  suggested  by  Boyer,o  that  Biddulphia  (Odontella)  disdgera  Gnm. 
and  Triceratium  {Odontella  discigera  var.?)  califomicum  Grun.6  might  be  classed  as 
synonymous  with  the  above;  but  without  more  light  than  these  two  figtu^s  afford  I  am 
unwilling  to  agree  to  the  suggestion.  As  has  been  stated  under  Biddulphia  edtcardtii 
Febiger,  I  find  that  B.  obtusa  (Ktitz.)  Ralfs,  ajs  figured  in  Van  Heurck<*  agrees  better 
with  that  species  than  with  this  one,  though  De  Toni  ^  favors  the  idea  of  this  species 
being  a  large  form  of  Kiitzing's  species.  As  to  that  matter  I  have  much  doubt  about 
there  being  any  close  similarity  between  these  species  independent  of  the  relation  of 
Van  Heurck's  figures.  De  Toni  follows  the  reference  to  Van  Heurck's  figure  with  the 
remark,  '^Odontella  roperiana  (Grev.)  videtur  forma  major  hujus  speciei,"  but  he  gives 

a  Proc.  Acad.  Phila.  1900:  700.  1901. 
h  Van  Heur.  Synop.  pi.  108.  f.  9,  11.  1881. 
c  Op.  cit.  100./.  11-14.  1881. 
d  De  Toni,  Syll.  Alg.  2:  863.  1894. 
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separate  rank  to  Ktitzing's  and  Greville's  species.  Gnmow«  says,  under  B.ohtusa 
(Klitz.)  Gnin.:  "Hierher  scheint  mir  als  groese  Form  Bidd.  roperiana  Grev.  zu  ge- 
hdren."  Grunow  here  incorrectly  credits  the  inclusion  of  Ktitzing's  species  in 
Biddulphia  to  himself,  an  error  repeated  by  Schmidt.  &  It  was  previously  so  classed 
by  Half 8. «  I  think  it  is  on  the  whole  best  to  do  as  Van  Heurck  and  De  Toni  have  done, 
notice  the  resemblance  between  Ktttzing's  and  Greville's  species,  but  keep  them 
separate.  The  same  will  be  true  of  the  synonym  of  Kiitzing's  species,  Odontella  bid- 
diUpkioides  Wigand.d  A  new  variety  is  here  figured. 
Found  at  stations  3604,  3688H,  3712H,  Bering  and  Okhotsk  seas. 

Biddulphia  Bcutellum  Mann  sp.  no  v.  Plate  XL  VII,  figure  3. 

Valve  an  elongated  oval,  the  surface  evenly  convex  except  for  a  circular  central 
area  as  wide  as  the  valve,  this  flat  (not  concave);  markings  of  the  central  area, 
fine  beading  in  radiating  rows  from  two  approximate  foci;  of  the  rest  of  the  valve,  of 
similar  beading  in  rows  running  chiefly  parallel  with  the  long  axis  of  the  valve;  in 
addition  to  this  beading,  minute  pointed  processes  scattered  evenly  over  the  entire 
valve,  as  in  valves  of  B.  edwardm  Febiger;  the  two  processes,  short,  broad,  and  circu- 
lar, close  to  the  ends  of  the  valve. 

Length  of  valve,  0.152  mm.;  width  of  valve,  0.058  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590139,  from  station  2844,  off  Aleutian 
Islands,  July  28,  1888;  54  fathoms,  bottom  of  gray  sand. 

The  nearest  species  to  this  one  is  Biddulphia  ohtusa  (Kiitz.)  Ralfs,  in  the  doubtful 
figure  of  it  given  in  Van  Heurck, «  which,  as  before  stated,  is  somewhat  nearer  to  B, 
edwardsii  Febiger.  This  fact,  taken  in  connection  with  the  presence  of  fine  spines 
scattered  over  my  specimens  similar  to  those  on  B.  edwardsii^  makes  it  possible  that 
both  this  species  and  the  forms  figured  in  Van  Heurck  are  extreme  varieties  of 
Febiger*8  species.  On  the  other  hand,  both  may  be  representatives  of  a  separate 
species.  My  specimen  differs  from  that  figured  by  Van  Heurck  in  having  no  concavity 
at  the  center,  in  the  size  of  the  beading,  and  in  the  central  area  being  the  full  width 
of  the  valve. 

Biddulphia  setigera  (Bail.)  Mann. 

Triceratium  spinosum   Bail.    Am.   Joum.  Sci.  46:  139.  pi.  S.f.  12.  1844.     Pritch. 

Hist.  Infus.  ed.  4.  853.  pi.  6.f.  19.  1861.     Schmidt,  Atlas  pi.  87.  f.  2-S,  7,  13-15. 

1885. 
Triceratium  aetigerum  Bail.  Smithson.  Contr.  Knowl.  7:  11./.  26.  1854. 
Triceratium  armatum  Roper,  Quart.  Joum.  Micr.  Sci.  2: 283./.  1.  1854;  4: 274.  pi,  17, 

/.  9-12.  1856.    Moeb.  Diat.-taf.  pi.  9.f.  9-12.  1890.    W.  Smith,  Synop.   Brit. 

Diat.  2:  87.1856.    Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  5«:  15.  1878.     Castr.  Rep. 

Voy.  Chall.  Bot.  2:  109.  pi.  6./.  2.  1886. 
Triceratium  serratum  Wall.  Quart.  Joum.  Micr.  Sci.  6:  243.  pi.  12.  f.  1-3.  1858. 

Pritch.  Hist.  Infus.  ed.  4.  855.  1861.    Moeb.  Diat.-taf.  pi.  16.  f.  1-3.  1890.     De 

Toni,  Syll.  M%.  2:  973.  1894,  as  synonym  of  Amphitetras. 
Biddulphia  spino8a  Boy GT,  Proc.  Acad.  Phila.  1000:  703. 1901. 
From  the  above  are  excluded  some  forms  united  by  other  authors.    The  variety 
named  omata  by  Grove  &  Sturt  /  is  not  at  all  like  this  species,  but  is  nearer  Triceratium 
omatum  Shadb.,  as  the  authors  suggest.    But  it  possibly  represents  a  new  species. 

a  Grun.  Reise  Novara  Bot.  1:  23.  1870. 

f>  Schmidt,  Atlas  pi.  122./.  30.  1888. 

c  Pritch.  Hist.  Infus.  ed.  4.  848.  1861. 

d  Hedwigia  2:  45.  pi.  7.f.  21.  1860. 

«  Van  Heur.  Synop.  pi.  100.  f.  11-14.  1881. 

/Joum.  Quek.  Micr.  Ciuh  II.  2:  329.  pi  19.  f.  20.  1886. 
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Triceratium  tridadylum  Bright. <»  has  long-attenuated  processes,  delicate  reticulation, 
and  a  strikingly  distinct  border.  Ralfs,  De  Toni,  and  Boyer  unite  it  with  the  above, 
but  Schmidt  and  others  consider  them,  distinct.  I  agree  with  this  latter  view.  I  also 
exclude  T.  pileus  Ehrenb.,'>  which  Schmidt  c  looks  upon  as  synonymous  with  71  »pt- 
nosum  Bail.  The  resemblance  is  not  worth  considering.  Grunow's  claim  that 
T.  spinosum  Bail,  is  only  a  triangular  form  of  Biddulphia  granulata  Roper  is  equally 
imtenable.  The  borders  are  very  different,  and  the  whole  build  of  B.  granulata, 
especially  its  reticulation,  is  much  finer  and  more  delicate  than  in  T.  tpinotum. 

As  the  name  Biddulphia  spinosa  has  been  applied  by  Greville*^  to  a  quite  different 
diatom  and  as  I  consider  Grunow's  assignment  of  this  species  of  Greville's  to  Denti- 
cella  ^  to  be  made  on  inadequate  grounds,  the  original  specific  name  of  Bailey  is  pre- 
empted, and  the  choice  lies  between  Bailey's  T.  setigerum  and  Roper's  T.  armatum. 
Both  were  published  in  1854;  but  as  Bailey's  article  appeared  in  February  and  Roper's 
somewhere  near  the  close  of  the  year,  I  have  selected  the  name  assigned  by  Bailey. 
My  form  is  a  large  and  elegant  variety  of  this  variable  species.  It  shows  a  distinct 
inner  triangular  art^  symmetrical  with  the  outer  triangle,  its  reticulation  showing  no 
radiation ;  but  outside  of  this  triangle  the  reticulation  is  radial,  running  vertically  to 
the  edge,  while  a  few  rows  of  the  network  form  broad  lines  running  from  each  apex  of 
the  inner  triangle*  to  the  base  of  each  horn-like  process  in  the  angles  of  the  outer  tri- 
angle. No  suture  exists  between  these  various  portions  of  the  valve,  but  the  pattern 
is  made  very  evident  by  the  arrangement  of  the  reticulation. 

Found  at  station  2807,  Galapagos  Islands. 
Biddulphia  shadboltiana  (Grev.)  Mann. 

Tnceratium'?  gibbosum  Ilarv.  &  Bail.  Proc.  Acad.  Phila.  6:  181.  pi.  9.f,  S2.  1853; 
7:  430.  1854.     Schmidt,  Atlas  pi  80.  f.  lS-15,  17,  21.  1882. 

Triceratium  orbiculatum  Shadb.  err.  det.  Bright.  Quart.  Journ.  Micr.  Sci.  4:  276.  pi. 
17.  f.  20.  1856. 

Triceratium  shadboltianum  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  10:  28.  1862.  Van 
Heur.  Synop.  pi.  108.  /.  5-7.  1881.  Schmidt,  Atlas  pi.  SO.  f.  18-20.  1882.  De 
Toni,  Syll.  Alg.  2:  954.  1894. 

Triceratium  elongatum  Grun.  in  Schmidt,  Atlas  pi.  80.  J.  12.  1882. 

Lamprisacs  hittoni  Schmidt,  Atlas  pi.  80.  f.  11.  1882. 

I  think  there  is  sufficient  ground  for  rejecting  Triceratium  orbiculatum  Shadb.  in 
connection  with  this  species.  Greville  explains  with  care  /  that  Brightwell  confused 
another  form  with  the  original  T.  orbiculatum  of  Shadbolt.  This  is  borne  out  by 
Shadbolt's  description  and  figure,^  the  figure  being  reproduced  by  Moebius.*  Shad- 
bolt  mentions  no  spines,  and  they  are  omitted  from  the  figure  by  Tuffin  West,  which 
clearly  argues  they  were  not  there.  It  is  true,  as  Boyer  i  has  pointed  out,  that  Bright- 
well's  species  may  be  with  or  without  spines,  a  statement  that  I  can  confirm.  But 
though  Brightwell's  species  may  resemble  Shadbolt's  in  not  having  spines,  that  does 
not  mean  that  Shadbolt's  species  resembles  Brightwell's  further  than  in  this  negative 
quality.  Greville,  in  conferring  the  name  shadboltianum  on  the  misnamed  species 
of  Brightwell,  clearly  emphasizes  their  differences  and  Ralfs i  repeats  this  distinction. 


a  Quart.  Joum.  Micr.  Sci.  1:  248.  pi.  ^./.  3.  1853. 

b  Ehrenb.  Mikrog.  pi.  19.  f.  18.  1854. 

c  Schmidt,  Atlas  pi.  87.  f.  18.  1885. 

d  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  6.  pi.  l.J.  S.  1865. 

e  Denkschr.  Akad.  Wien  48^:  58.  1884. 

/Trans.  Micr.  Soc.  Lond.  n.  s.  10:  28.  1862. 

(7 Trans.  Micr.  Soc.  Lond.  n.  s.  2:  14.  pi.  l.J.  6.  1854. 

^Moeb.  Diet.-taf.  pi.  S.f.  6.  1890. 

tProc.  Acad.  Phila.  1900:  710.  1901. 

iPritch.  Hist.  Infus.  ed.  4.  853. 1861. 
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Certainly  80  capable  a  delineator  of  the  Diatomaceae  as  Tuff  en  West  would  not  figure 
Shadbolt's  species  so  differently  from  BrightwelPs,  in  the  matter  of  cellulation,  if  they 
were  specifically  near  enough  to  be  united.  We  can,  of  course,  go  only  by  the  figure 
and  description  and  by  the  opinions  of  Greville  and  Ralfs;  but  in  the  absence  of  type 
material  to  examine,  I  consider  it  best  to  drop  Shadbolt's  species  out  of  this  category 
and  unite  the  other  forms  above  enumerated  under  the  name  given  by  Greville. 

Found  at  station  3698,  off  Honshu  Island,  Japan. 
Biddulphia  subjunota  Mann,  sp.  nov.  Plate  XLVI,  figure  4. 

Valve  square,  the  angles  rounded  and  the  sides  slightly  concave;  marking  of  large, 
flat  bosses,  oval  or  subsquare,  radially  arranged  from  the  center,  which  is  without 
hyaline  area;  central  portion  within  a  circle,  one-half  the  diameter  of  the  valve,  flat, 
thence  the  valve  slightly  convex  to  the  border;  the  four  processes  set  at  the  extremity 
of  the  rounded  angles,  broad,  nearly  st^ssile,  with  heavy  investing  rings  and  tipped  to  an 
angle  of  45®  to  the  surface  of  the  valve;  each  bead  punctate  with  a  strong  central  dot. 
Width  of  valve,  0.063  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590140,  from  station  2808,  Galapagos 
Islands  April  4,  1888;  634  fathoms,  bottom  of  coral  sand. 

I  am  compelled  to  name  this  diatom,  but  do  so  reluctantly.     It  is  one  of  a  variable 
group  already  including  many  close  species,  which  will  need  eventually  to  be  revised 
and  condensed  when  subsequent  intermediate  forms  are  discovered.    At  such  time 
this  species  should  probably  disappear.     In  general  markings  it  is  like  Triceratium 
biquadratum  Jan.,"  except  for  the  unimportant  difference  of  a  circular  instead  of  a 
quadrate  arrangement  of  the  central  portion  of  the  valve,  a  character  made  prominent 
in  the  name  given  by  Janisch.     But  in  addition  to  the  minor  differences  in  marking, 
the  processes  at  the  angles  are  very  broad  and  sessile,  like  those  figured  in  T.  elegana 
Grev.,&  a  phase  of  Greville's  species  in  rather  too  wide  contrast  to  his  own  represen- 
tation, c     My  specimen  is,  on  the  whole,  nearest  to  an  unnamed  figure  of  Schmidt's.^ 
Biddulphia  turg:ida  (Ehrenb.?)  W.  Smith,  Synop.  Brit.  Diat.  2:  50.  pi.  62.  f.  384, 
1856.     Roper,  Trans.  Micr.  Soc.  Lond.  n.  s.  7:  17.  pi  i.J.  2S.  1859.    Van  Heur. 
Synop.  206.  1885.     Boyer,  Proc.  Acad.  Phila.  1900:  711.  1901. 
DerUicella  turgida  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1840:  207.  1841? 
Cerataulus  turgidus  Ehrenb.    Ber.  Akad.   Wiss.   Berl.    1843:  271.    1844.     Bail. 
Smithson.  Contr.  Knowl.  2»:  39.  pL  2.f.  U-tl.  1851.     Pritch.  Hist.  Infus.  ed.  4. 
846.  pi.  e.f.  9. 1861.     Schmidt,  Atlas  pi.  115.  f.  12-14,  pi- 116.  f.  IS.  1888.  Castr. 
Rep.  Voy.  Chall.  Bot.  2:  101.  pi  26.  f.  6,  8.  1886.     Rabh.  Fl.  Cur.  Alg.  1:  313. 
1864. 
OdonUlla  turgidaY&n  Heur.  Synop.  pi.  104./.  1-2.  1881.     DeToni,  Syll.  Alg.  2:  864. 

1894. 
The  specimens  found  at  station  3694 H  are  quite  small  and  wholly  destitute  of  the 
two  long  spines. 
Found  at  stations  3694H,  3712H,  Okhotsk  Sea. 

ISTHMIA  Ag. 

Isthmia  C.  Ag.  Consp.  Diat.  55. 1832.  Ehrenb.  Infus.  208.  1838.  Kfttz.  Bacill.  137 
1844.  W.  Smith,  Synop.  Brit.  Diat.  2:  51.  1856.  Cleve,  Bih.  Sv.  Vet.  Akad. 
Handl.l":  10.  1873.  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  279.  1875.  Pritch. 
Hist.  Infus.  ed.  4.  851. 1861.  De  Toni,  Syll.  Alg.  2:  833.  1894.  Van  Heur.  Treat. 
Diat.  451.  /  175. 1896. 


a  Schmidt,  Atlas  pi.  98.  f.  4-  1886. 
&  Schmidt,  Atlas  p^  99.  f.  10-11.  1886. 
<?  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  9.  pi  2./.  24-  1866. 
<i  Schmidt,  Atlas  pi  99.  f.  23.  1886. 
31713— VOL  10,  PT  5—07 7 
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Diatoma  D  C,  in  part:  Lyngb.  Hydro.  Dan.  181.  1819.     C.  Ag.  Syst.  Alg.  6.  1824. 

Biddulphia  S.  F.  Gray,  Nat.  Arr.  1:  294,  1821,  in  part. 

Jsthmiella  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  V^:  10.  1873.  De  Toni,  Syll.  Alg.  2: 
834.  1894. 

The  restriction  of  the  ahove  genus  by  Cleve  (see  above)  to  the  single  species,  /.  obU- 
quata  (J.  E.  Smith.)  Ehrenb.,  (/.  nervosa  Ktitz.)  and  the  forming  of  a  new  genus, 
Jsthmiella,  to  include  the  speci(»s  d(»atitutc  of  ribbing  is  wholly  unwarranted,  and  has 
been  followed  by  no  one  but  De  Toni  in  his  Sylloge  Algarum. 

Isthmia  obUquata  (J.  E.  Smith.)  Ehronb.  Infus.  209.  pL  16.  f.  5. 1838.     Ralfs,  Ann. 
Mag.  Nat.  Hist.  12;  272.  pi  8./.  2.  1843. 
Isthmia  nervosa  KUtz.  Hacill.  137.  pi.  19.  f.  5.  1844.     W.  Smith,  Synop.  Brit.  Dial, 
2:  52.  pi.  47.  1856.     Rabh.  Hcitr.  1:  9.  pi.  4^  f.  12.  1863.     O'Meara,  Proc.  Roy. 
Irish  Acad.  II.  2:  279.  pi.  27.  f.  15.  1875.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.206. 
1874.     Schmidt,  Atlas  pi  lS5.f.  1-6.  1888.     Pritch.  Hist.  Infus.  ed.  4.  851.  1861. 
Van  Hour.  Treat.  Diat.  452.  pi  34.  f.  891.  1861.    Grun.  in  Fenzl,  Reise  No>-ara 
Bot.  1:  102.  pi  lA.f.  21.  1870. 
Conferva  ohhquatai.  E.  Smith,  Eng.  Bot.  26:  pi  1869.  1808,  in  part. 
Diatoma  ohliquatum  Lyng.  Hydro.  Dan.  pi  62.  1819,  in  part.     C.  Ag.  Conep.  Diat. 

55.  1832. 
Isthmia  obliquata  C.  Ag.  Consp.  Diat.  55. 1832,  in  part.     Ktltz.  Linnaea  8: 579.  pi  4. 

f.  59.  1833. 
Ehrenberg  o  was  the  first  to  separate  the  then  single  species  of  Isthmia  into  two,  to 
the  first  of  which,  corresponding  to  what  Kiitzing  subsequently  called  /.  nervosa,  he 
gave  the  original  specific  name  obli(juata.t>  To  the  second  he  gave  the  name  enervis.^ 
The  name  obUquata^  though  recognized  by  some  writers,*'  was  generally  dropped  in 
favor  of  the  more  descriptive  name  of  Kiitzing.  Boyer,  in  attempting  to  reinstate 
obUquata,  has  done  so  at  the  expense  of  Ehrenberg's  enerviSy  an  arrangement  quite 
impossible  in  view  of  Ehrenberg's  descriptions  and  figures,  Ktitzing's  ncnH)8a  not 
having  been  proposed  until  1844. ^ 

It  is  remarkable  how  few  specimens  of  this  common  marine  diatom  were  met  with  in 
the  dredginga  and  soundings  examined  for  this  report,  especially  as,  on  account  of  its 
large  size  and  ma.ssive  structure,  it  could  not  have  been  overlooked. 

Found  at  stations  2844,  2848,  2851,  3200H,  4013H,  4530H,  south  of  Alaska  peninsula, 
off  southern  California  and  Honshu  Island,  Japan. 

HEMIATJIiTJS  Ehrenb. 

neniiaulm  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844: 199,  203. 1845;  Mikrog.  pi  SSJ.4S. 

Char,  emend.  Heih.  Krit.  Overs.  Danske  Diat.  22,43.  1863.     Grev.  Trans.  Micr. 

Soc.  Ix)nd.  n.  s.  13:  27.  pi  3.f.  5-16.  1865.     De  Toni,  Syll.  Alg.  2:   836.  1892. 

Van  Heur.  Treat.  Diat.  455.  /.  182-185.  1896.     Cf.  H.  L.  Smith,  The  Lens  1:89. 

1872.  and  Grun.  Denkschr.  Akad.  Wien  48^:  60. 1884.    Boyer,  Proc.  Acad.  Riila. 

1000:  738.  1901. 
Corinna  Heih.  Krit.  Overs.  Danske  Diat.  22,  53.  pi  S.J,  8.  1863. 
Trinacria  Ilcib.  Krit.  Overs.  Danske  Diat.  22,  50.  pi  S.f.  7. 1863.     Witt,  Verh.  Ruas. 

Min.  Ges.  II.  22:  34.  pi  11.  f.  1-11.  1886.     De  Toni,  Syll.  Alg.  2:  854.  1894. 


o  Ehrenb.  Infus.  209.  1838. 
frOp.  cit.  pi  16.  f.  5. 
cOp.  cit.  pi  16.  f.  6. 

d  Ralfs,  Ann.  Mag.  Nat.  Hist.  12:  272.  1843.     Lagerst.  Bih.  Sv.  Vet.  Akad.  Handl. 
1^*:  16.  1873. 

«  Cf.  Boyer,  Proc.  Acad.  Phila.  1900:  688,  689.  1901. 
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Rabh.  Fl.  Eur.  Alg.  1 :  317.  1864.    Grun.  Denkschr.  Akad.  Wien  48*:  67.  1884. 

Truan  &  Witt,  Diat.  Hayti  24.  1888. 
SoliumUeih.  Krit.  Overs.  DanskeDiat.  22,  52.  pi.  4.f,  10.  1863.     Grun.  Denkschr. 

Akad.  Wien  48*:  69.  pi  i.  f.  61. 1884.     De  Toni,  Syll.  Alg.  2:860.  1894.  Rabh.  Fl. 

Eur.  Alg.  1:319.  1864. 
The  original  genus  of  Ehrenberg,  though  practically  restored  by  Van  Heurck  by 
the  inclusion  of  the  three  genera  separated  from  it  by  Heiberg,  (contained  some  forms 
that  would  now  be  classed  elsewhere.  Thus  II.  antarctica  Ehrenb.o  is  probably  a 
Biddulphia.  The  grounds  advanced  by  Heiberg  for  dividing  the  genus  are  of  the  most 
trivial  character.  As  Grunow  points  out, *>  Trinacria  and  Solium  are  merely  triangular 
and  quadrangular  examples  of  Hemiaulus;  while  Corinna  differs  simply  in  its  frus- 
tules  appearing  wedge-shaped  in  zonal  view.  It  may  be  added  that  certain  species  of 
Trinacria  are  indistinguishable  from  members  of  the  loose  genus  Triceratium.  The 
close  relation  of  all  these  forms  to  the  genus  Biddulphia  is  evident;  a  fact  strikingly 
illustrated  by  comparing  Hemiaulus  polymorphus  Grun.  with  Biddulphia  elegarUula 
Grev.c  The  genus  Ploiaria  Pant.,  represented  by  the  single  species,  P.  petatiformis 
Pant.,''  has  great  resemblance  to  Hemiaulus  in  the  valval  view;  but  when  seen  from 
the  zonal  view  its  somewhat  concavo-convex  form  and  its  apices  unprotruded  and  des- 
titute of  any  spines,  make  its  union  here  unnecessary. 
Hemiaulus  polycyBtinonim  Ehrenb.  Mikrog.  pi.  S6.  f.  4^a-d.  1854;   Ber.  Akad. 

Wise.  Berl.  1855:  299.  1856;  Phys.  Abh.  Akad.  Wiss.  Berl.  1875:  52.  pi.  l.f. 

12-15. 1876.    Grun.  Denkschr.  Akad.  Wien  48^:  65.  pi.  t.J.  4S-45. 1884.    Schmidt, 

Atlas  pi.  14S.f.  23-29. 1889.     Pritch.  Hist.  Infus.  ed.  4.  851. 1861.     De  Toni,  Syll. 

Alg.  2:  849.  1894.     Boyer,  Proc.  Acad.  Phila.  1900:  740.  1901. 
Hemiaulus  antarciicus  Weisse  in  Witt,  Verh.  Russ.  Minn.  Ges.  II.  22:  39.  pi,  6.f, 

1-2.  1886,  not  Ehrenb. 
Found  at  station  4029H,  Bering  Sea. 

PLOIARIA  Pant. 

Plaiaria  Pant.  Beitr.  Bacill.  Ung.  2:  84.  pi.  28.  f.  40J,  405. 1889.     De  Toni,  Syll.  Alg. 
2:  860. 1894.    Van  Heur.  Treat.  Diat.  457./.  186. 1896.    Boyer,  Proc.  Acad.  Phila. 
1900:  741.  1901. 
Hemiaulus  Ehrenb.  in  part;  Pant.  Beitr.  Bacill.  Ung.  1:  50.  pi.  29.  f.  295.  1886. 
The  separation  of  this  genus  from  Hemiaulus  appears  to  me  justified.     The  single 
species  at  present  known  differs  from  any  species  of  Hemiaulus  in  several  respects. 
In  the  zonal  view  the  frustule  is  strongly  concavo-convex  and  the  apices  are  destitute 
of  vertical  projections  tipped  with  a  claw.     The  center  of  the  valve  on  one  side  is 
raised  into  a  strong  dome  almost  or  entirely  wanting  on  the  other  valve.     In  the  valval 
view  this  central  area  is  seen  to  be  unseparated  from  the  rest  of  the  valve  by  rectangu- 
lar boundary  lines,  such  as  appear  in  the  similar  form  of  Hemiaulus,  known  as  ( 'orinna 
excavata  Heib.     So  far  as  I  know,  the  genus  is  exclusively  fossil,  and  I  have  heard  of 
no  cases  where  the  frustules  occur  in  connected  series,  as  they  do  in  Hemiaulus. 
Ploiaria  petaaiformis  Pant.  Beitr.  Bacill.  Ung.  2:  84.  pi  28.  f.  40S,  405.  1889..   De 
Toni,  Syll.  Alg.  2:  860.  1894.     Van  Heur.  Treat.  Diat.  457./.  186.  1896.     Boyer, 
Proc.  Acad.  Phila.  1900:  742.  1901. 
Hemiaulus  petajsi/ormis  Pant.  Beitr.  Bacill.  Ung.  1:  50.  pi.  29.  f.  295.  1886. 
Found  at  station  4029H,  Bering  Sea. 


a  Ehrenb.  Mikrog.  pi.  35 A.  XXL/.  13-15,  XXII.f.  15.  1854. 

h  Denkschr.  Akad.  Wien  48^:  60.  1884. 

c  Schmidt,  Atlas  pi.  143.  f.  34.  and  pi.  119.  f.  10. 

d  Pant.  Beitr.  Bacill.  Ung.  2:  84.  pi.  28.  f.  403,  405.  1889. 
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TEBPSINOE  Ehrenb. 

Terpdnoe  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  402.  pi.  S.  IV.  f.  1,  Vll.f. 

30.  1843.     Kutz.  Bacill.  128.  pi  30.  f.  72.  1844;  Sp.  Alg.  119.  1849.     Pritck  Hist 

Infus.  ed.  4.  859.  pi.  11. J.  47. 1861.     Grun.  in  Fenzl,  Reise  Novara  Bot.  1: 23. 1870. 

De  Toni,  Syll.  Alg.  2:  894.  1894.     Boyer,  Proc.  Acad.  Phila.  1900:  732.  1901. 

Pleiirodesmium  Kutz.  Bot.  Zeit.  248.  1846.     De  Toni,  Syll.  Alg.  2:  896.  1894.    KuU. 

Sp.  Alg.  115.  1849. 
Tetragramma  Bail.  Smithson.  Contr.  Knowl.  7:  l.f.  1.  1854. 
Hydrosera  Wall.  Quart.  Journ.  Micr.  Sci.  6:  251.  pi.  13.  1858. 
Triceratium.  Ehrenb.  in  part;  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  18*:  24.  pi.  S.J.  75. 

1881. 
This  genus,  though  showing  marked  similarity  to  both  Anaulus  Ehrenb.  and  Por- 
peia  Bail,  and,  therefore,  more  remotely  to  Biddulphia  Gray,  is  clearly  distinct.  Its 
identity  with  the  three  genera  enumerated  in  the  synonymy  is  generally  recognized, 
though  De  Toni  and  a  few  oth(»r8  preserve  the  separate  rank  of  Pleurodesmium  and 
HydKwera.  In  regard  to  the  former  it  is  sufficient  to  note  that  the  only  striking  differ- 
ence is  its  finer  beading  of  the  middle  band  (zonal  view)  and  coarser  beading  of  the 
lateral  bands,  and  we  find  in  T.  intermedia  Grun.,  an  otherwise  typical  T.  laimca,  the 
beading  of  Pleurodesmium  hrcbissonii  Kiitz.,  so  that,  as  Grunow  says,**  the  two  genera 
are  certainly  the  same.  The  genus  Tetragramma  was  made  on  such  insufficient  dis- 
tinctions that  Bailey  himself  afterwards  abandoned  it.  f>  Hydroeera  even  in  ite  usual 
triangular  form  shows  the  music  notes  and  all  the  characteristics  of  Terpsinoe. 

Terpsinoe  musica  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  402.  pL  3.  IV.  f. 

i,  VII  f.  SO.  1843;  Mikrog.  pi.  34.  V.  A./.  10,  VI  A.  f.  8-S*,  VI  B.f.  2.  1854. 

Kutz.  Bacill.  128.  pi.  30.  f.  7i.  1844.     Pritch.  Hist.  Infus.  ed.  4.  859.  pi.  ll.f.41- 

1861.     L.  W^  Bail.  Bost.  Journ.  Nat.  Hist.  7:  340.  pi.  8.f.  52-53.  1862.    Griff.  4 

Henf.  Micr.  Diet.  ed.  4.  759.  pi.  19.  f.  33,  pi.  25.  f.  10,  1883.    Wolle,  Diat.  N.  A. 

pi.  61.  f.  6,  13-15.  1890.     De  Toni,  Syll.  Alg.  2:  894.  1894.     Boyer,  Proc.  Acad. 

Phila.  1900:  732.  1901.     Schmidt,  Atlas  pi.  199.  f.  9-13,  pi.  200.  f,  7-8,  1895. 

H.  L.  Smith,  Sp.  Diat.  Typ.  no.  590.  1874. 
Tetragramma  americana  Bail.  Smithson.  Oontr.  Knowl.  7:  7./.  /.  1854. 
Terpsinoe  javanensis  Ehrenb.  Mikrog.  pi.  34.  VIII  f.  16.  1854. 
Terpsinoe  americana  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  859.  1861.     Grun.  in  Fenzl, 

Reise  Novara  Bot.  1:  23.  1870.     Schmidt,  Atlas  pi.  200.  f.  9-13.  1895.     De  Toni, 

Syll.  Alg.  2:  895.  1894.     Boyer,  Proc.  Acad.  Phila.  1900:  734.  1901. 
Terpsinoe  magnxi  Bail.  Bost.  Journ.  Nat.  Hist.  7:  340.  pi.  8.f.  46.  1862.    WoUe,  Diat. 

N.  A.  pi  61.  f.  7.  1890.     De  Toni,  Syll.  Alg.  2:  896.  1894. 
Terpsinoe  tetragramma  Bail.  Bost.  Journ.  Nat.  Hist.  7:  340.  pi  8.  f.  50-51.  ISB2. 

Wolle,  Diat.  N.  A.  pi  61./.  8-9.  1890.     De  Toni,  Syll.  Alg.  2:  896.  1894. 
Terpsinoe  minima  Bail.  Bost.  Journ.  Nat.  Hist.  7: 340.  pi  8.f.  54. 1862.     Wolle,  Diat. 

N.  A.  pi  61.  f.  12  (poor).  1890. 
Terpsinoe  intermedia  Grun.  Denkschr.  Akad.  Wien  48*:  59. 1884.     Kain  &  Schultze, 

Bull.  Torr.  C\\ih  16:  209.  pi  93.  f.  2.  1889.     Schmidt,  Atlas  pi.  198.  f.  65,  1877;  pi. 

199.  f.  1-8.  pi  200.  f.  1-6.  1895.     Boyer,  Proc.  Acad..Phila.  1900:  733. 1901.   De 

Toni,  Syll.  Alg.  2:  895.  1894. 
Terpsinoe  japonica  Ehrenb.;  De  Toni,  Syll.  Alg.  2:  895.  1894. 
It  may  also  be  necessary  to  consider  Hydrosera  triquetra  WaU.c  as  merely  a  triangu- 
lar variety  of  this  Hpeci(»a,  in  which  case  the  following  would  also  belong  here,  as  they 

o  Denkschr.  Akad.  Wien  48^:  59.  1884. 

b  Bost.  Journ.  Nat.  Hist.  7:  340.  1862. 

c Quart.  Journ.  Micr.  Sci.  6:  251.  pi  13.  J.  1-6.  1858. 
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are  synonymous  with  H.  triquetral  H.  compressa  Wall.,o  H.  maurUiana  Berger,**  H.  bor- 
yana  Pant,  c  Triceratium  javanicum  Cleve.  ^  But  there  is  doubt  whether  these  belong 
here.  They  would  be  very  widely  divergent  varieties,  and  it  seems  best  to  leave  them 
in  a  combination  by  themselves  under  the  specific  name  triquHra.  T.  {Pleurodesmiuni) 
brehissonii  Kiitz.,  though  an  evident  Terpeinoe,  is  also  in  strong  enough  contrast  to 
stand  specifically.  I  have  based  this  conclusion  on  a  careful  comparison  of  the  two 
species  in  H.  L.  Smith's  type  no.  388  (P.  brebissonii)  and  no.  590  ( T.  mtmca)  and  on 
the  agreement  of  these  with  the  figures  of  Ralfs  in  Pritchard's  History  of  Infusoria.^ 
Found  at  station  2807,  Galapagos  Islands. 

POBPBIA  BaiL 

Porpeia  Bail. ;  Pritch.  Hist.  Infus.  ed.  4.  850.  pi.  S.f.  6. 1861.     Rabh.  Fl.  Eur.  Alg.  1: 

315. 1864.    Grev.  Trans.  Micr.  [Soc.  Lond.  n.  s.  13:  52.  pi.  6.  f.  18-21.  1865.     De 

Toni,  Syll.  Alg.  2:  893.  1892.    Van  Heur.  Treat.  Diat.  477./.  208,  1896.    Boyer, 

Pioc.  Acad.  Phila.  1900:  731.  1901. 
This  genus  is  a  connecting  link  between  Biddulphia  Gray  and  Hemiaulus  Ehrenb. 
Its  difference  from  the  former  is  largely  a  matter  of  greater  massiveness  of  frustule  and 
the  internal  septa;  its  difference  from  the  latter  is  in  the  absence  of  straight  or  curved 
spines  at  the  ends  of  its  processes  and  in  its  septa.  In  fact,  a  study  of  the  zonal  view 
of  these  genera  will  show  how  little  is  needed  to  turn  one  into  the  other.  Schmidt  in  his 
Atlas  /  has  figured  a  species  which,  as  he  says,  is  highly  interesting,  a  Hemiaulus-Porpeia 
with  a  rudimentary  curved  spine  at  the  end  of  each  process.  Or,  if  we  take  figure  42 
of  the  same  plate  and  broaden  laterally  its  central  elevation  till  it  presses  on  the  two 
processee,  we  have  a  Porpeia,  and  the  two  sutures  between  the  central  area  and  the 
processes  reproduce  exactly  the  septa  of  Porpeia.  But  though  this  genus  could  in  a 
broad  sense  be  united  with  either  of  the  other  two,  Hemiaulus  could  not  bo  included 
in  Biddulphia  without  abandoning  entirely  our  present  conception  of  it.  For  classi- 
fication it  is,  therefore,  certainly  best  to  retain  this  genus,  as' is  universally  done. 
Porpeia  quadriceps  Bail. ;  Pritch.  Hist.  Infus.  ed.  4.  850.  pi.  6.  f.  6. 1861.    Van  Heur. 

Synop.  pi.  95bis.  /.  12-14.  1881.     Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  52.  pi. 

6./.  18-19  (pi.  8.  f.  IS  doubtful).  1865.     Schmidt,  Atlas  pi.  142.  f.  S8,  46-56.  1889. 

Van  Heur.  Treat.  Diat.  477. 1896.    De  Toni,  Syll.  Alg.  2:  893.  1894.     Moeb.  Diat.- 

taf.  pi.  67.  f.  18-19.  {pi.  68.  f.  IS  doubtful).   1881.     Wolle,  Diat.  N.  A.  pi.  66,  f. 

25  (J.  SO  doubtful).  1890.    Boyer,  Proc.  Acad.  Phila.  1900:  731.  1901. 
Porpeia  quadrata  Grev.  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  13:  53.  pi.  6.  f.  20,  1865. 

Moeb.  Diat.-taf .  pi.  67.  /.  20. 1890.     De  Toni,  Syll.  Alg.  2:  893. 1894.     Van  Heur. 

Synop.  pi.  95bis.f.  15.  1881;  Treat.  Diat.  477./.  208.  1896.     Wolle,  Diat.  N.  A.  pi. 

66.  f.  SS.  1890.    Boyer,  Proc.  Acad.  Phila.  1900:  732.  1901. 
Porpeia  omatxi  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  13:  53.  pi.  6.f.  21.  1865.    Moeb. 

Diat.-taf.  pi.  67.  f.  21.  1890.     De  Toni,  Syll.  Alg.  2:  894.  1894. 
Porpeia  robusta  Truan    &   Witt,  Diat.  Hayti  18.  pi.   S.  /.  2S.  1880?    De  Toni, 

SyH.  Alg.  2:  894.  1894. 
Porpeia  inflexa  Schmidt,  Atlas  pi.  142.  f.  58.  1889. 

I  think  Schmidt  does  rightly  in  combining  his  fourteen  figures  above  cited  under 
this  single  species.  They  practically  are  identical;  figure  47  is  what  Greville  calls  P. 
quadrata,  and  his  figures  54  and  56  are  Greville's  P.  omata.    But  I  can  see  no  reason 


oOp.  cit.  252.  pi.  IS./.  7-12. 

b  Le  Diatomiste  1:  31.  pi.  51.  pi.  5.f.  8.  1890. 

cPant.  Beitr.  Bacill.  Ung.  2:  82.  pi.  SO.f.  420,  42S.  1889. 

<iBih.  Sv.  Vet.  Akad.  Handl.  18«:  24.  pi.  6.f,  75.  1881. 

«Ed.4.  859,  pZ. //./.  47. 1861. 

fPl  142  f.  67. 
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for  the  separation  by  Schmidt  of  his  P.  inflexa.    There  is  but  little  doubt  of  P.  robvMa 
belonging  here;  the  slight  difference  in  beading  amounts  to  nothing,  as  this  species 
is  most  varia>)le  in  that  respect,  and  the  lighter  and  more  curved  septa  appear  to  me 
unimportant.     I  have,  however,  followed  this  synonym  with  a  question  mark. 
Found  at  station  2807,  GalapSigos  Islands. 

HEMIDISCTJS  WaU. 

HexnidlBCUB  Wall.  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  8:  42.  pi.  2./.  S-4.  I860.     Pritch.  Hist. 

Infus.  ed.  852.  1861. 
Euodia  Bail.;  Pritch.  Hist.  Infus.   od.  4.  852.  1861.     Rabh.  Fl.  Eur.  Alg.  1:  317. 

1864.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  148.  1886.    Van  Heur.  Treat.  Diat.  538. 

1896.     De  Toni,  Syll.  Alg.  2:  1324.  1894.     H.  L.  Smith,  The  Lens  1:  92.  1872. 
Dichomeris  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1861:  294.  1862;  1872:  265. 

pi.  9.f.  8.  1873. 
Palmeria  Grev.;   Grev.  Ann.   Mag.  Nat.  Hist.  III.  16:  pi.  5.  f.  1-4.  1865.     Van 

Heur.  Treat.  Diat.  538./.  286.  1896.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  387.  1874. 
Gonioihedum  Ehrenb.  Mikrog.  pi,  SS.  XVIII.  f.  4.  1854,  in  part.     Griff.  &  Henf. 

Micr.  Diet.  ed.  3.  347.  pi.  y,J.f.  18.  1875. 
Most  diatomists  have  retained  the  name  Euodia  Bailey,  notwithstanding  the  ^ct 
that  Hemidiscus  of  Wallich  is  a  year  older.  Besides  this  objection  to  the  name  there 
is  a  still  stronger  one  in  the  fact  that  the  name  Euodia  was  used  by  Forster  in  1776 
for  a  genus  of  flowering  plants  of  the  family  Rutaceae.  That  Euodia  Bailey  and  Hemi- 
discus Wall,  are  synonymous  is  certain,  the  only  mark  of  distinction  being  the  pseu- 
donodule  observed  near  the  ventral  margin  of  the  valve  by  Wallich.  As  Ralfs  reinarkfi,^ 
this  may  have  been  overlooked  by  Bailey;  or,  as  is  more  likely,  it  was  absent  from  his 
specimen.  It  is  not  infrequent  to  find  the  same  forms  with  or  without  the  pseudo- 
nodule,  or  to  find  a  complete  frustule  with  one  valve  bearing  a  pseudonodule  and  the 
other  lacking  it.  It  is  also  impossible  to  hold  Greville's  Palmeria  as  a  separate  genus. 
The  indefinite  hyaline  central  area  is  the  only  real  difference  it  possesses,  a  charac- 
teristic too  trivial  to  warrant  its  separation,  as  on  the  same  basis  we  should  have  to 
divide  many  other  genera,  such  as  Coscinodiscus.  The  other  quality  claimed  for 
Palmeria,  namely,  fine  submarginal  spines,  with  lines  from  these  running  radially  to 
the  center,  is  not  at  all  peculiar  to  Greville's  specimen.  W'allich  refers  to  the  mar- 
ginal processes  a.s  'marginal  puncta"  and  figures  them  on  the  dorsal  side.  A  careful 
examination  of  Greville's  Palmeria  in  the  excellent  specimens  of  H.  L.  Smith's 
type  slides  no.  387  convinces  me  it  is  without  the  distinctions  necessary  for  separate 
generic  rank;  though  it  should  be  classed  as  a  separate  species,  viz,  Hemidiscus  kard- 
maniamis  (Grev.)  Mann.^  On  the  other  hand,  it  should  be  here  noted  that  the  strik- 
ing build  of  the  members  of  this  genus  leads  to  the  too  easy  conclusion  that  all 
cuneiform  frvistules  bearing  a  rea^nably  close  resemblance  to  the  original  species, 
Hemidiscus  cumijormis  Wall.,  must  be  mere  varieties  of  it.  Of  course  such  a  conclu- 
sion would  be  no  more  justified  than  to  look  upon  all  circular  diatoms  covered  wiih  a 
delicate,  radially  arranged  network  of  hexagons  as  varieties  of  Coscinodiscus  radiatui 
Ehrenb.  I  have,  therefore,  below  given  to  two  specimens  found  by  me  the  separate 
specific  names  bestowed  by  Castracane,  although  their  general  similarity  to  Wallich *s 
original  form  is  apparent, 

Hemidiscus  cuneiformis  Wall.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  42.  pi.  f.  /.  S-4 
1860.  Moeb.  Diat.-taf.  pi.  31.  f.  3-4.  1890.  Pritch.  Hist.  Infus.  ed.  4.  853.  pi.  6, 
A  14.  1861. 


a  Pritch.  Hist.  Infus.  ed.  4.  853.  1861. 

&  Buodia  ?uirdmamana  (Grev.)  H.  L.  Smith;  Hab«  Gat.  132.  1877. 
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Euodia  gibba  Bail.;  Pritch.  HLst.  Infus.  ed.  4.  852.  pi.  8.f.  22.  18C1.     H.  L.  Smith, 

Sp.  Diat.  Typ.  no.  161.  1874.     Rabh.  Fl.  Eur.  Alg.  1:  318.  1864.     De  Toni,  Syll. 

Alg.  2:  1325.  1894.     Van  Heur.  Treat.  Diat.  538.  /.  285.  1896.     Wolle,  Diat.  N. 

A.  pi.  68./.  26.  1890. 

DichomMs  snbtilis  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1861:  294.  1862;  1872: 

265.  pl9.f.8.  1873. 
Euodia  xnomata  Caetr.  Rep.  Voy.  Chall.  Bot.  2:  149.  pi.  13./.  1.  1886? 
The  last  name  above  is  dou>)tful.     It  agrees  very  closely  with  Wallich's  figure,  but 
is  a  laiiger  diatom  with  finer  markings.     I  do  not  include  here  Ehrenberg^s  Gonio- 
Ihecium  anaulm.f^    Though  plainly  a  member  of  this  genua,  it  is  not  easily  united  with 
this  species. ^    It  is  evidently  a  very  coarsely  marked  form.     Habirshaw,  though 
placing  it  with  the  above,  questions  it.     Without  an  accurate  description,  which  it 
lacks,  I  consider  its  union  here  somewhat  arbitrary  and  illustrative  of  the  tendency 
mentioned  above,  to  blend  all  similar  forms  with  the  original  species  of  Wallich. 
Hemidiscus  rectus  (Castr.)  Mann. 

Euodia  recta  Castr.  Rep.  Voy.  Chall.  Bot.  2:  149.  pi.  12.  /.  S.  1886.     De  Toni,  Syll. 

Alg.  2:  1326.  1894. 
My  specimens  of  this  very  laige  diatom  have  more  evidently  radial  markings  than 
the  above  figure. 

Found  at  stations  2919,  2923,  off  southern  California. 
Hemidiscus  ventricosus  (Castr.)  Mann. 
Euodia  rentricosa  Castr.  Rep.  Voy.  Chall.  Bot.  2:  150.  pi.  12./  5.  1886.     De  Toni, 

Syll.  Alg.  2:  1326.  1894. 
There  is  a  possible  doubt  about  this  being  more  than  a  large  and  delicately  marked 
variety  of  H.  cunei/ormis  Wall.     But  after  comparing  my  specimens  with  those  of 
that  species  from  several  localities  I  have  found  the  contrast  too  wide  to  admit  of 
making  them  synonymous. 
Found  at  station  2920H,  Hawaiian  Islands. 

BUTILARIA  Grev. 

Rutilaria  Grev.  Quart.  Joum.  Micr.  Sci.  n.  s.  3:  227.  pi.  9.  /.  1-3.  1863.     Grev. 
Trans.  Micr.  Soc.  Lond.  n.  s.  14:  124.  pi.  11.  /  9-12.  1866.     Cleve,  Bih.  Sv. 
Vet.  Akad.  Handl.  18-^:  19. 1881  (exclusive of /2.  rcc^rw  Cleve).    De  Toni,  Syll.  Alg. 
2:  1020.  1894.    Van  Heur.  Treat.  Diat.  433./  136. 1896. 
The  attempt  to  see  a  relationship  between  this  genus  and  Nitzschia,  as  suggested 
by  Greville,  or  between  it  and  Melosira,  as  suggested  by  H.  L.  Smith,  or  between  it 
and  Cymatosira,  mentioned  in  that  view  by  Cleve,  appear  all  of  them  rather  far- 
fetched. 

Butilaria  epsilon  (Kitton)  Grev.  Quart.  Joum.  Micr.  Sci.  n.  s.  3:  228.  pi.  9./  1. 
18d3.     Moeb.  Diat.-taf.  pi.  47./  1.  1890.     Gr.  &  St.  Joum.  Quek.  Micr.  Club  II. 
3:  74  pi.  6./  IS.  1887.     De  Toni,  Syll.  Alg.  2:  1021.  1894.     Temp.  &  Bmn, 
Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31M  55.  pi.  1./.  12.  1891. 
Nitzschia  epnlon  Kitton,  Quart.  Joum.  Micr.  Sci.  n.  s.  3:  228.  1863,  as  synonym. 
Rutilaria  tenuicomis  Grun.;  Van  Heur.  Synop.  pi.  105./  10.  1881. 
Rutilaria  longicomis  Temp.  &  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31': 
54.  pi  1.  /  1.  1891.    Van  Heur.  Treat.  Diat.  433./.  156.  1896.     De  Toni,  Syll. 
Alg.  2:  1021.  1894.     Pant.  Beitr.  Bacill.  Ung.  3:  pi.  33./  478.  1893. 
Rutilaria  hexagoma.  Grun.;  Van  Heur.  Synop.  pi.  105.  /.  8.  1881.    Temp.  <fe  Brun, 
Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31>:  55.  pi.  1./.  2.  1891. 


o  Ehrenb.  Mikrog.  pi.  S3,  XVIII,  /  4.  1854. 

ft  Cf.  Griff.  &  Henf.  Micr.  Diet.  ed.  3.  347,  pL  42.  /.  18,  1875. 
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Rutilaria  szakalensis  Pant.  Beitr.  Bacill.  Ung.  2:  76.  pi.  24. /•  365.  1889.     De  Toni. 

Syll.  Alg.  2:  1023.  1894. 
Rutilaria  Jcernerii  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  SS.f.  474.  1893.     De  Toni,  Syll. 

Alg.  2:  1024.  1894. 
Rutilaria  capitaia  Temp.  &  Brun,  Mem.  Soc.  Phys.  ot  Hist.  Nat.  Geneva  31*:  54. 
pi  1.  /.  Sa-h.  1891.     De  Toni,  Syll.  Alg.  2:  1022.  1894.     Pant.   Beitr.  Bacill. 
Ung.  3:  pi.  SS.f.  473.  1893. 
Rutilaria  radiata  (Jr.  &  St.  Journ.  Quek.  Micr.  Club  II.  2:  322.  pi.  18.  f.  4-5. 

1886. 
Rutilaria  edentula  Castr.  Rep.  Voy.  Chall.  Bot.  2:  92.  pi.  18.  f.  14.  1886. 
Rutilaria  obesum  Grev.;  Cleve.  Bih.  Sv.  Vet.  Akad.  Handl.  18«:  19.  1881?. 
Rutilaria  superba  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  125.  pi.  11.  f.  11-12.  1866. 

Moeb.  Diat.-taf.  pi.  74.  f.  11-12.  1890.     De  Toni,  Syll.  Alg.  2:  1022.  1894? 
Rutilaria  elliptica  Grev.  Quart.  Journ.  Micr.   Sci.  n.  s.  3:  229.  pi.  9./.  3.  1863. 
Moeb.  Diat.-taf.  pi.  47.  f.  3,  pi.  74.  f.  9-10.  1890.     Trans.  Micr.  Soc.  Lond.  n.  s. 
14:  125.  pi.  11.  f.  9-10.  1866.     De  Toni,  Syll.  Alg.  2:  1022.  1894? 
Rutilaria  ventricosa  Grev.  Quart.  Journ.  Micr.  Sci.  n.  s.  3:  228.  pi.  9./.  t.   1863, 
Pant.  Beitr.  Bacill.  Ung.  1:  44.  pi.  9.f.  78.  1886.    Moeb.  Diat.-taf.  pi.  47./.  i. 
1890.     De  Toni,  Syll.  Alg.  2:  1022.  1894? 
This  species  is  subject  to  great  variation.     A  good  gathering  will  show  nearly  all  the 
forms  represented  by  the  above  names,  together  with  intergradations.     R.  radiata. 
if  judged  from  the  figure  alone,  would  seem  quite  distinct,  but  interpreting  the  lines 
as  rows  of  beads,  as  we  learn  from  the  diagnosis  that  they  are,  we  see  that  we  have  to  do 
with  an  unimportant  variety  of  the  above.     It  is  practically  identical  with  R.  edentula 
Castr.    There  is  some  doubt  as  to  the  worth  of  the  last  three  names  with  the  authority 
of  Greville,  but  a  comparisfjn  of  the  forms  represented  by  these  with  all  the  above 
will  indicate  that  they  are  probably  varieties.     I  have  followed  the  names  with  a 
question  mark.     The  doubt  over  R.  obesum  is  due  to  the  lack  of  a  figure.     So  far  as 
can  be  made  out  it  belongs  here. 
,     Found  at  Station  4029H,  Bering  Sea. 

DENTICULA  KUtz. 

Dentirula  Kiitz.  Bacill.  43.  (not  pi  3.  f.  60a-b).  1844.    Char,  emend.  Gnin.  Verh.  Zool. 
Bot.  Gea.  Wien  12:  546.   1862.      Pritch.  Hist.   Infus.  ed.  4.  773.  pi.   13.  /  4- 
1861.    Van  Heur.  Synop.  159.  pi  49.  f.  1-38.  1881.     Rabh.  Fl.  Eur.  Alg.  1:  12, 
114./.  30.  18G4.    De  Toni,  Syll.  Alg.  2:  557.  1892.     W.  Smith,  Synop.  Brit.  Diat, 
2:  19.  pi  34.  f.  292-295.  1856.     Griff.  &  Henf.  Micr.  Diet.  ed.  3.  230.  pL  1*.  f. 
25. 1875.   Brun,  Diat.  Alp.  112.  pi  3.  f.  34, 36-37. 1880  (not  Trans.  Roy.  Soc.  Edinb. 
21:  495.  pZ.  10.  f.  34-36,  38-39  (except/.^?).  1857;  Verb. Zool.  Bot. Ges.  Wien  12: 
548.  pi  12.  f.  15.  1862). 
Eunotia  Ehrenb.  Mikrog.  pi  34.  V.  B.f.  7-8.  1854,  in  part. 
Odonlulium  Kiitz.  in  part;  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  288.  1875. 
The  genus  as  originally  defined  by  Kutzing  is  very  indefinitely  bounded  and  con- 
tains members  of  several  other  genera.     Grunow's  emendation  is  also  quite  faulty, 
as  he  lost  sight  of  the  true  transverse  character  of  the  strong  costae  and  thereby  opened 
the  way  for  costae  on  only  one  side  of  the  valve;  in  other  words,  short  and  broad  forms 
of  Nitzschia.    The  genus  is  well  marked  by  Van  Heurck,o  and  the  illustrations,  which 
include  all  the  figures  of  plate  49,  are  consistent  and  decisive.     Its  nearest  relative  is 
Diatoma  (DC.)  Heib.,  from  which  it  is  easily  distinguished  by  the  absence  of  an 
evident  hyaline  median  line  on  the  valves  ("pseudoraphe"),  by  ite  rounded,  uncon- 


o  Van  Heur.  Synop.  159.     1885. 
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stricted  apices,  and,  in  the  zonal  view,  by  the  costae  terminating  near  the  girdle  in 
enlai^ed  or  beaded  ends.  Its  type  species,  D.  tenuis  Ktitz.,  well  represents  the 
characteristics  of  the  genus. 

Denticnla^cobarica  Grun.  in  Fenzl,  Reise  Novara  Bot.  1:  97.  pi.  lA.  f.  5.  1870. 
Van  Heur.  Synop.  pi.  49.  f.  S.  1881. 

This  minute  diatom  is  most  plentiful  in  the  following  single  sounding. 

Found  at  station  3635H,  Bering  Sea. 

GBAMMATOPHOBA  Ehrenb. 

Grammalophora  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1839:  112, 152. 1841.     Pritch. 

Hist.  Infus.  ed.  4.  807.  pi.  11.  f.  4S-49y  52-53.  1861.     Rabh.  Fl.  Eur.  Alg.  1:  26, 

303.  /.  81.  1864.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  413.  1862.    Van  Heur. 

Synop.  163.  pi.  5S-5Sbi8.  1881;  Treat.  Diat.  353.  /.  105.  1896.     De  Toni,  Syll. 

Alg.  2:  750.  1892.    W.  Smith,  Synop.  Brit.  Diat.  2:  42.  pi.  42.     KUtz.  BacUl. 

128.  pi.  17.  f.  28-25.  1844. 

Disiphonia  Ehrenb.  Mikrog.  pi.  35 A.  II.  f.  7.  1854;  Phys.  Abh.  Akad.  Wiss.  Berl. 

1869:  48.  pi.  2.  II.  f.  18.  1870.     Griff.  &  Henf.  Micr.  Diet.  ed.  4.  267.  pi.  51.  f. 

16.  1883. 

Diatomella  Grev.  Ann.  Mag.  Nat.  Hist.  II.  16:  259.  pi  9.f.  10-13.  1855.     Pritch. 

Hist.  Infus.  ed.  4.  810.  pi.  4-  /  51,  52.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  409. 

1862.     Brun.  Diat.  Alp.   129.  pi.   9.  f.  18.  1880.     H.  D.  Smith,  Sp.  Diat.  Typ. 

no.  650.  1874.     Grun.  in  Fenzl,  Reiso  Novara  Bot.  1:  5.  1870.     Rabh.  Fl.  Eur. 

Alg.  1:  3,  25./.  78.  1864.     Van  Heur.  Treat.  Diat.  353.  1896.     Lagers.  Bih.  Sv. 

Vet.  Akad.  Handl.  1'^:  20.  1873.     De  Toni,  Syll.  Alg.  2:  742.  1892. 

Diatoma  (DC.)  Heib.  in  part;  Lyng.  Hydro.  Dan.  180.  pi.  62A.  1819. 

Fragilaria  Lyng.  in  part;  Lyng.  Hydro.  Dan.  182.  pi.  62.  E  F.  1819. 

Striatella  C.  Ag.  in  part;  Ralfs,  Ann.  Mag.  Nat.  Hist.  1843.  11:  457.  pi.  9.  f.  5. 1843. 

There  is  great  need  of  a  capable  monograph  of  this  genus.     Van  Heurck's  Synopsis 

gives   two  plates  illustrating  thirty  species.     Smith's   British   Diatoms  illustrates 

superbly  four  species.     Single  species  are  scattered  here  and  there  through  diatom 

literature.     But  the  available  figures  are  aa  a  class  poor  and  scanty.     Owing  to  the 

delicate  markings  that  characterize  this  genus,  the  earlier  investigators,  like  Lyngbye, 

Agardh,  and  Ehrenberg,  confused  the  species  to  an  extreme  extent.     It  is  impossible 

to  look  upon  Greville's  genus  Diatomella  as  anything  more  than  a  normally  distinct 

species  of  Grammatophora.     The  main  mark  of  distinction  relied  upon  for  separation, 

namely,  the  single  straight  septa  as  seen  in  zonal  view,  is  neither  confined  to  this 

species  nor  important  enough,  were  it  peculiar  to  it,  to  form  a  basis  for  a  separate 

genus.     Thus  varieties  of  0.  undulaia  Ehrenb. ,  G.  arclica  Cleve,  and  G.  stricta  Ehrenb. ^ 

show  the  same  quality.     This  characteristic,  together  with  the  extreme  minuteness 

and  delicacy  of  this  form,  mark  it  as  a  sharply  distinct  species,  nothing  more.     Were, 

however,  its  generic  status  valid,  it  would  necessarily  take  Ehrenberg's  older  name, 

Disiphonia,  instead  of  that  of  Greville. 

G-raxninatophora  flexuosa   Grun. ;   Van  Heur.  Synop.  pi.  53hU.  f.  22-23.  1881. 
Temp.  &  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  309:  71.  1889.     De  Toni, 
Syll.'  Alg.  2:  759.  1892. 
Found  at  station  3013H,  Hawaiian  Islands. 
G-ranunatophoralyrataprun.;  Van  Heur.  Synop.  pi.  53bis.  f.  21.    De  Toni,  Syll. 
Alg.  2:  759.  1892.     Cleve  &  Moll,  type  no.  162. 
My  specimen  agrees  with  the  type,  except  that  the  lyrate  valves  are  much  less 
strongly  undulated. 

Found  at  station  2807,  Galapagos  Islands. 

o'cf.  Castr.  Rep.  Voy.  Chall.  Bot.  2;  pi.  29.  f.  12.  1886. 
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Orammatophora  marina  (Lyng.)  Ktitz.  Bacill.  128.  pi.  17.  f.  24  (not  pi  18./.  I.  1-4). 
1844.  Van  Heur.  Synop.  163.  pi.  53.  f.  9-13.  1881;  Treat.  Diat.  354.  pi.  11. 
/.  479-4SOa.  1896..  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  188.  1874.  Pritch.  Hist. 
Infus.  ed.  4.  808.  pi.  11.  f.  52-53  (not  pi.  4.f.  47).  1861.  W.  Smith,  S^op.  Brit. 
Diat.  2:  42.  pi.  42.  f.  31 4.  1856.  Do  Toni,  Syll.  Alg.  2:  752.  1892.  Rabh.  Fl. 
Eur.  Alg.  1:  26,  303.  /.  81a-h.  1864.  Grun.  Verh.  Zool.  Hot.  Ges.  Wien  12: 
415.  1862.  Jan.  Abh.  Schl.  Gea.  Vaterl.  Cult.  ISOa^:  8,  pi  2B.  J.  5.  1862. 
O'Mt^ra,  Proc.  Roy.  Irish  Acad.  II.  2:  515.  pi  29./.  1.  1875.  Grifif.  &  Henf. 
Micr.  Diet.  cd.  4.  363.  pi.  16./  35  (not  pi  1./.  14).  1883. 
Diatojyia  mariniim  Lyng.  Hydro.  Dan.  180.  pi  62 A.  1819. 
Grammatophora  mfxicana  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Wien  1841:  443.  pi  S. 

VII. /.  32.  1843.     Kiitz.  Bacill.  128.  pi  18.  I./.  6,  pi  29./  78.  1844. 
Fragilaria  latrusmlaria  Lyng.  Hydro.  Dan.  182.  pi  62E.  1819. 
Fragilana /asdata  Lyng.  Hydro.  Dan.  182.  pi  62F.  1819. 

I  do  not  include  in  the  above  synonymy  several  species  classed  here  by  De  Toni 
and  others.  Thus  Bacillaria  cleopatrae  Ehrenb. o  can  not  be  accurately  identified  as 
belonging  to  this  or  any  similar  ap<»cies  of  Grammatophora.  Its  figures  and  descriptions 
make  any  assignment  mere  guesswork.  I  also  exclude  G.  ovalmiengis  Grun,&  united 
with  the  al)ove  by  De  Toni;  also  G.  macilenta  W.  Smith,  united  with  the  above  by 
Grunow.c  I  look  upon  it,  as  does  De  Toni,  as  belonging  under  G.  oceanica  Ehrenb.^ 
Found  at  station  2848,  Aleutian  Islands. 

Grammatophora  maxima  (irun.  Verh.  Zool.  Bot.  Ges.  Wien  12:  416.  pi  8.  /.S. 

1882.     Van  Heur.  Synop.  pi  53bis.  /  12-13.  1881.     Gleve,  in  Nordensk.  Vega 

Exped.  3:  501,  508.  1883.     De  Toni,  Syll.  Alg.  2:  754.  1892.     Wolle,  Diat.  N.  A. 

pi  49./  26.  1890. 

Grammatophora  {maxima  var.?)  amhigva  Grun.;  Van  Heur.  Synop.  pi  SSbU./.  14- 

1881. 
This  is  possibly  a  variety  of  G.  striata  Ehrenb.  {=G.  parallela  Ehrenb.),  as  Grunow 
suggests.     He  refers  to  the  valves  as  hyaline.     By  careful  lighting  they  are  seen  to  be 
covered  with  delicate  lines  in  the  three  directions  common  to  this  species^  that  is,  as 
in  Gyrosigma. 
Found  at  station  3688n,  Okhotsk  Sea. 

Orammatophora  stricta  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  298, 437,  pi  1. 

I.  /  22,  pi  3.  VII.  /  31.    1843.'    Kutz.      Bacill.  129.  pi  29.  /  76.      Pritch. 

Hist.  Infus.  ed.  4.  808.  1861.     Wolle,  Diat.  N.  A.  pi  49./  17  (not/.  18).  1890. 

H.  L.  Smith,  Sp.  Diat.  Typ.  no.  671.  1874.     Truan  &  Witt,  Diat.  Hayti  16.  pi  S. 

/  7,   14.  1888.     Castr.    Kep.  Voy.  Chall.  Bot.  2:  57.  pi  29.  /  12.  1886.     Pant. 

Beitr.  Bacill.  Ung.  1:  41.  pi  26./  239,  pi  30./  307-309.  1886. 
Grammatophora    tabellaria   Ehrenb.    Mikrog.  pi  18.  /  89-90.  1854.     Pritch.  Hist. 

Infus.  ed.  4.  808.   1861. 
Grammatophora  parallela  Ehrenb.  Mikrog.  pi  21./.  26a-d,  pi  22./.  63  a-6,  pi  33. 

XIV.  /  16,  pi  35A.  XX.  /  3.  pi  39.  II.  /  73.  1854.     Pritch.  Hist.  Infus.  ed. 

4.  808.  1861.     Grun.  Verh.  Zool.  Bot.  Ges.  Wien  12:  417. 1862.     Rabh.  Fl.  Eur. 

Alg.  1:  305.  1864.     De  Toni,  Syll.  .Vlg.  2:  754.  1892. 
Grammatophora  (stricta  Ehrenb.  var.?)  biharensis  Pant.  Beitr.  Bacill.  Ung.  1:  41.  pi. 

30./  307-309.  1886.     De  Toni,  Syll.  Alg.  2:  755.  1892. 


o  Ehrenb.  Symb.  Phys.  Evertcb.  5.  pi  3,  V.  /  2.  1828;  Infus.  199.  pi  15./.  3. 1838. 
&Van  Heur.   Synop.  pi  53./  24-25.  1881. 
c  Van  Heur.  Treat.  Diat.  354.  1896. 

d  Cf.  W.  Smith,  Synop.  Brit.  Diat.  2:  43.  pi  61./  382;  De  Toni,  Syll.  Alg.  2:  755. 
1892. 
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Two  references  found  in  Ehrenberg's  works  should  be  excluded  here.«  In  both  of 
these  cases  Ehrenberg  expresses  doubt  by  an  interrogation  point.  Grunow's  selection 
of  the  specific  name  parallela  over  that  of  stricta,  copied  by  De  Toni,  is  inadmissible. 

Found  at  station  2807,  Galapagos  Islands. 

TESSELLA  Ehrenb. 

TesseUa  Ehrenb.  Infus.  202.   pl.iO.f.  7,  1838.     In  part  (exclusive  of    Striatella 

forms,  e.g.  Tesella  arcuata  Ehrenb.).     Ralfs,  Ann.  Mag.  Nat.  Hist.  12:  104.  pi. 

2./,  1.  1843  (not  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  804.  pi.  S.f.  5;  not  Ktttz. 

nor  O'Meara). 
StriaUlla  C.  Ag.  in  part;  Ralfs,  Ann.  Mag.  Nat.  Hist.  11:  455.  pi  9./.  6.  1843. 
RhabcUmema  Ktttz.  Bacill.  126.  pi  21.  II.  f.  4,  pi  18.  f.  6.  1844.  W.  Smith,  Synop. 

Brit.  Diat.  2:  32.  pi  S8.  1853.     Rabh.  Fl.  Eur.  Alg.  1:  305.  1864.    Pritch.  Hist. 

Infus.  ed.  4.  804.  1861.     Van  Heur.   Synop.  165.  1881;   Treat.  Diat.  360.  /.  111. 

1896.     De  Toni,  Syll.  Alg.  2:  760.  1892.     Grun.   Verb.   Zool.  Bot.   Ges^  Wien 

12:  422.  1862. 
This  genus  was  constituted  in  1838,  though  the  name  appears  in  literature  in  1837. & 
As  defined  and  figured  by  Ehrenberg  it  is  truly  synonymous  with  Ktitzing's  Rhab- 
donema.  Its  type  species,  T.  catena,  is  identical  with  R.  arcuatum  Ktttz.,  and  so  recog- 
nized by  Ktttzing;  while  Ktttzing's  type  species,  R.  minutum,  is  recognized  by  him  to 
be  T.  catena  Ralfs  (not  Ehrenb. )  and  its  citation  quoted.  It  is  true  that  Ehrenberg 
probably  included  a  species  of  Striatella  C.  Ag.  in  his  genus  Tessella,  namely,  T.  inter- 
rupta;c  but  he  recognizes  Striatella  C.  Ag.  as  a  distinct  genus,  gives  it  with  diagnosis 
and  figures,  and  thereby  limits  by  exclusion  his  own  genus  Tessella.  A  reading  of  his 
discussion  of  Striatella  d  will  make  it  evident  that  his  Tessella  can  not  be  the  same. 
All  of  the  three  species  named  by  Ktttzing  in  his  new  genus  Rhabdonema  were  pre- 
viously named  and  figured  as  species  of  Tessella  and  are  so  recognized  by  him.  He 
therefore  should  have  emended  the  genus  of  Ehrenberg  rather  than  have  superseded  it 
with  Rhabdonema.  He  does,  it  is  true,  give  Tessella  as  a  separate  genus,  but  it  fails 
to  correspond  to  the  original  and  the  single  species  he  mentions  is  a  Striatella.  Under 
these  circumstances  Ehrenberg's  name  shoiUd  be  restored  and  simply  emended  by 
exclusion  of  frustules  having  interrupted  septa. 

Tessella  adriatica  (Ktttz.)  Mann. 
Rhabdonema  adriaticiim  Ktttz.  Bacill  126.  pi  18.  f.  7. 1844;  Sp.  Alg.  115. 1849.  Pritch. 
Hist.  Infus.  ed.  4.  805.  pllS.  f.  27.  1861.  W.  Smith.  Synop.  Brit.  Diat.  2:  35.  pi 
S8.f.S05  6,  a^  y.  1856.  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  424.  1862. 
Jan.  &  Rabh.  in  Rabh.  Beitr.  1: 11.  pi  S.f.  20. 1863.  Rabh.  Fl.  Eur.  Alg.  1:  306. 
1864.  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  319.  1875.  H.  L.  Smith,  Sp.  Diat. 
Typ.  no.  432.  1874.  Van  Heur.  Synop.  166.  pi  54- f.  11-lS.  1881.  Truan,  Anal. 
Soc.  Espan.  Hist.  Nat.  14:  68.  pi  3.  f.  15.  1885.  De  Toni,  Syll.  Alg.  2:  764 
1892.  Wolle,  Diat.  N.  A.  pi  51.  f.  2-4.  1890.  Schmidt,  Atlas  pi  217.  f.  17-29. 
1895;  pZ.  221.  f.  14.  1896. 
Tessella  sp.?  Lobarz.  Linnaea  14:  270.  pi  4.  J.  2.  1840,  according  to  Ktttzing  and  De 
Toni. 

Found  at  stations  2835,  3698H,  3712H,  off  Lower  California  and  in  Okhotsk  Sea. 


a  Phys.  Abh.  Akad.  Wiss.  Berl.  1847:  448.  pi  2.  Ill.f.  22.  1849;  probably  a  spe- 
cies of  Fragillaria;  op.  cit.  1870:  72.  pi  1.  I.  f.  43  a-d.  1871;  probably  a  Navicula. 
b  Pbys.  Abh.  Akad.  Wiss.  Berl.  1836:  173.  1837. 
c  Ehrenb.  Infus.  202.  1838. 
<*0p.  cit.  229-230. 
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Tessella  catena  Ehrenb.  Infus.  202.  pi.  20.  f,  7.  1838,  not  Ralfs,  Ann.  Mag.  Nat.  Hist. 

12:  104,  pi.  2./.  1.1S43. 
DiatoTTia  arcuatum  Lyng.  Hydro.  Dan.  180.  pL  62.  1819? 
Striatella  arcuaUi  0.  Ag.  Conep.  16.  1832.     Ralfs,  Ann.  Mag.  Nat.  Hist.  11:  455.  pL  9. 

/.  6.  1843?  not  S.  arcuata  Ehrenb.  Infus.  230.  pi.  20.  f.  6.  1838. 
Rhahdonema  arcuatum  KQtz.  Bacill.  126.  pi.  18.  f.  6.  1844.    W.  Smith,  Synop.  Brit. 

Diat.  2:  34.  pi.  38.  /.  305  (not  /.  S05a'-h'.  1853).     Cleve,  Bih.  Sv.  Vet.  Akad. 

Handl.  l*^:  24.  pL  -#./.  21. 1873.     Pritch.  Hist.  Infus.  ed.  4.  804.  pi.  10,  f.  203-204. 

1861.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  433.  1874.  Cleve  &  M611.  type  no.  69. 
Schmidt,  Atlas  pi  220.  /.  17-26.     Grun.  Verh.  Zool.  Bot.  Gee.  Wien  12:  423. 

1862.  Van  Heur.  Synop.  pL  54.  /.  14-16.  1881;  Treat.  Diat.  360./.  111.  pi.  IS.f. 
487a.  1896.  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  318,  not  pi.  29.  f.  5.  1875. 
Rabh.  Fl.  Eur.  Alg.  1:  306.  1864.     De  Toni,  Syll.  Alg.  2:  761.  1892. 

Striatella  crozierii  Ehrenb.  Mikrog.  pi.  35 A.  XX III.  f.  14-16:  1854. 

Rhabdonema  crozierii  Grun.  Verh.  Zool.  Bot.  Ges.  Wien  12:  423. 1862,  not  R.  erotaaH 
Ra^fs  in  Pritch.  Hist.  Infus.  ed.  4.  805.  pi.  4./.  43.  1861,  nor  H.  L.  Smith,  Sp. 
Diat.  Typ.  no.  434.  1874,  nor  Schmidt,  Atlas  pi.  220./.  3-11. 1899;  pi.  221.  f.  l-2a. 
1900. 

As  will  be  seen  by  the  above  synonymy,  there  is  great  confusion  among  the  names 
assigned  to  this  diatom.  As  Cleve  points  out,^  there  is  no  important  difference 
between  R.  arcuatum  KUtz.  and  Grunow's  R.  crozierii,  based  on  S.  cronmi  Ehrenb., 
the  simple  difference  of  outline  being  of  no  account.  But  the  R.  crozierii  of  Ralfs 
is  an  altogether  different  thing.  It  corre8ix)nds  in  its  dilated  center  with  the 
variety  of  arcuatum  which  Cleve  calls  variety  ventricosumfi  but  in  all  other  resj)ects 
it  is  unlike  it.  Probably,  as  Cleve  states,  it  is  reproduced  by  Janischc  and  called  R. 
arcuatum.  Whereas  R.  arcuatum  Ktitz.  and  R.  crozierii  (Ehrenb.)  Grun.  has  monili- 
form  striae  or  striae  so  nearly  divided  as  to  appear  like  a  string  of  beads,  the  diatom 
shown  by  Ralfs,  H.  L.  Smith,  and  Schmidt  has  transverse  costae  bearing  fine  punctate 
dote  in  a  single  median  line,  and  whereas  the  zonal  divisions  of  the  former  are  strongly 
beaded,  those  of  the  latter  are  finely  dotted  with  one  or  two  rows  of  puncta.  Habir- 
shaw^i  masses  all  these  forms  together,  with  the  result  that  he  makes  this  species  and 
Tessella  arcuata  Ehrenb.  {=Striatella,  probably  S.  unipunctata)  synonymous,  an  evi- 
dent absurdity. 

I  think  Diatoma  arcuatum  Lyngb.,  and  Striatella  arcuaJta  C.  Ag.,  are  not  the  same 
diatom;  a  question  not  relevant  here,  as  neither  can  be  safely  identified  with  this 
species.  My  specimens  are  uniformly  of  the  outline  of  Cleve*s  variety  veniri- 
cosum,  but  with  coarse  beading  on  the  valves  and  heavy  markings  of  the  zonal  septa, 
as  figured  by  Schmidt,  c 

Found  at  stations  3607,  3688H,  3712H,  Bering  and  Okhotek  seas. 
Tessella  japonica  (Temp.  &  Br.)  Mann. 

Rhabdonema  japonicum  Temp.  &  Br.  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  SO^ 
53.  pi.  l.f.  6.  1889.  De  Toni,  Syll.  Alg.  2:  762.  1892.  Schmidt,  Atlas  pi.  218. 
/.  7-31,  pi.  219.  f.  l-4y  6-12.  1899;  pi.  221.  f.  24.  1900. 

Rhabdonema  mikado  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  33.  f.  469-470.  1893.  Schmidt, 
Atlas  pi.  219.  f.  2-4  (note).  1899. 

I  have  examined  a  large  number  of  specimens,  compared  with  care  all  literature, 
together  with  figures,  to  get  a  clear-cut  and  satisfactory  basis  for  distinguishing  between 


oBih.  Sv.  Vet.  Akad.  Handl.  1'^:  24.  1873. 

bOp.  cit.  pi.  4.f.  12. 

cRabh.  Beitr.  1:  12.  pi.  S.f.  19.  1863. 

<iHab.  Cat.  301.  1877. 

« Schmidt,  Atlas  pi.  220.  f.  21-22a.  1899. 
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this  and  R.  robustum  Grun.,  but  have  not  succeeded.  So  far  as  the  valval  view  is 
concerned,  neither  the  median  line,  the  arrangemejQt  and  punctation  of  the  striae, 
the  outline,  the  size,  the  character  of  the  border,  or  the  shape  of  the  apical  hyaline 
areas  give  any  constant  marks  of  distinction.  So  far  as  I  am  aware,  robustum  never 
displays  the  striking  double-lobed  valves  commonly  met  with  in  japoniaim;  but 
unfortunately  this  feature  is  not  at  all  constant  in  the  latter,  and  in  fact  the  original 
type  is  not  of  that  shape.«  The  only  appreciable  difference  is  to  be  found  in  the 
zonal  view.  The  striae  in  japonicum  are  generally  small  and  narrow,  forming  a  closely 
set  row  for  each  compartment  of  the  series,  made  up  of  coarse  but  obscure  blotches, 
giving  a  semimoniliform  appearance  to  the  striae;  or  if  the  striae  be  broad  and  the 
blotches  approach  squares,  they  are  also  coarsely  dotted.  Robustum  has  generally 
large  square  markings,  set  loosely  in  the  rows  of  each  compartment,  and  marked  with 
fine  puncta.  I  am  convinced  that  these  two  species  are  with  difficulty  to  be  kept 
separate;  and  that  a  study  of  the  abundant  figures  in  Schmidt  &  will  prove  this.  I 
have  named  my  specimens  solely  on  the  basis  of  the  zonal  markings,  and  many 
valves  unquestionably  belonging  to  a  single  species,  but  not  affording  a  zonal  view, 
could  with  equal  accuracy  be  given  Grunow's  specific  name. 

The  variety  called  by  Pantocsek  R.  mikado  occurs  at  station  3688H. 

Found  at  stations  2844,  2848,  3604,  3688H,  3784,  Bering  and  Okhotsk  seas. 

BNTOPYLA  Bhrenb. 

ErUopyla  Ehrenb.  Ber.  Akad.  Wias.  Berl.  1848:  6.  1849.    Grun.  Verb.  Zool.  Bot. 

Ges.  Wien  12:  428.  1862.     Schmidt,  Atlas  pi.  231.  1902.     De  Toni,  Syll.  Alg.  2: 

773.  1892.    Pritch.  Hist.  Infus.  ed.  4.  810. 1861.    Rabh.  Fl.  Eur.  Alg.  1:  308. 1864. 

Eupleuria  Arn.  Quart.  Joum.  Micr.  Sci.  6: 89.  1858.    Pritch.  Hist.  Infus.  ed.  4.  809. 

186k 
Margaritoxicon  Jan.  Abh.  Schl.  Ges.  1862^:  6.  1862,  as  s3monym. 
Gephyria  Am.  in  part;  Quart.  Joum.  Micr.  Sci.  8:  20.  1860.    Pritch.  Hist.  Infus. 

ed.  4.809.  pZ.^./.  50.  1861. 
Achnanthes  Bory,  in  part;  Johnst.  Quart.  Joum.  Micr.  Sci.  8:  15.  pi.  l.J.  14-  1860. 
Surirella  Turp.  in  part;  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  388.  pi.  1.  I. 

f.  96.  1843. 
The  distinctive  marks  separating  this  genus  from  Gephyria  Am.  are  summarized 
by  Schmidt,  <?  as  follows:  (1)  The  costae  on  the  valves  of  Entopyla  altemate  on  either 
side  the  median  line;  in  Gephyria  they  are  transversely  continuous.  (2)  The  inter- 
nal septa  in  Entopyla  have  their  pores  in  a  longitudinal  straight  row  along  either 
side  and  therefore  show  as  straight  rows  of  dots  through  the  costae;  in  Gephyria 
these  pores  are  in  two  zigzag  longitudinal  series.  (3)  These  pores  are  in  Entopyla 
close  to  the  margin  on  either  side;  in  Gephyria  midway  between  the  margin  and 
the  median  line.  Although  the  foregoing  characteristics  are  well  marked  and  seem 
to  be  constant,  they  constitute  at  best  a  scanty  basis  for  generic  distinction  between 
forms  otherwise  so  much  alike. 

Entopyla  australis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1848:  6.  1849.     Pritch.  Hist. 

Infus.  ed.  4.  810.  1861.    Jan.  Abh.  Schles.  Ges.  Vaterl.  Cult.  1862^:  6,  22,  32.  pi. 

iB.f.  8,  Uy  16-20.  1862.     De  Toni,  Syll.  Alg.  2:  773.  1892.     Schmidt,  Atlas  pi. 

tSO.f.  1-16. 1902. 

Surirella  australis  Ehrenb.  Phys.  Abh.  Akad.  Wien  1841:   388.  pi.  1.  I.f.  9b.  1843. 

Pritch.  Hist.  Infus.  ed.  4.  798.  1861. 
Eupleuria  incurvata  Amott,  Quart.  Joum.  Micr.  Sci.  6:  90.  1858. 


a  Gf.  Schmidt,  Atlas  pi.  219,/.  IS.  with  pi.  220.  f.  1.  1899. 
ft  Op.  cit.  pi.  217-221. 
cOp.  cit.  pi.  2S1.  1902. 
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Gepkyria  incurvata  Arnott,  Quart.  Journ.  Micr.  Sci.  8:  20.  1860.     Pritch.  Hi^.  Infus. 

ed.  4.  809.  pi.  A.  J.  .50.  1861.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  173.  1874.     Gnm. 

in  Fenzl,  Reist*  Novara  Bot.  1:  8.  1870. 
AchnomXhei  cjo%Uxiui  l(^\)xvsX .  Quart.  Journ.  Micr.  Sci.  8:  15.  pi.  t.f.  14.  1860.     Moeb. 

Diat.-tai.  pi.  $i7./.  14-  1890. 
Eniopyla  incurvata Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  428. 1862.     De  Toni,  Syll. 

Alg.  2:  773.  1892. 
Entopyla  roknii  (irun.  Verb.  Zool.  Bot.  Ges.  Wien  12:   429.  1862.     Grun.  in  Femd. 

Reise  Novara  Bot.  1:  8.  1870. 
Margaritoricon  cohnii  Jan.  Abh.  Scbl.  Ges.  Vaterl.  Cult.  1862^:  6. 1862,  as  8>Tionym. 
Gephyria  ^igantea  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  122.  pi.  11.  f.  7S.  1866. 

Moeb.  Diat.-taf.  pi.  7-f./.  7-8.  1890.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  42.  pL  IS. 

f.  10. 1886.     Wolle,  Diat.  N.  A.  pi  61.  f.  1-2. 1890.    DeToni,  Syll.  Alg.  2: 775. 1892. 
Gephyria  constricta  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  77.  pi.  8.  f.  2.  1866.    Moeb. 

Diat.-taf.  pl.lZ.(.%.     De  Toni,  Syll.   Alg.  2:775.1892.     Wolle,   Diat.   N.  A. 

pi.  61.  J.  S.  1890. 
Entopyla  hungarica  Pant.  Beitr.  Bacill.  Ung.  2:  67.  pi.  -f./.  58.  1889. 
Tbere  is  a  possibility  of  questioning  tbe  last  synonym,  as  the  diagnosis  is  not  thorough 
and  the  figure  is  plainly  very  carelessly  drawn.     I  do  not  think  the  doubt  is  strong 
enough  to  warrant  this  form  re<*eiving  separate  rank. 
Found  at  stations  3(507,  4029H,  Bering  Sea. 

GEPHYKIA  Amott. 

Gephyria  Amott,  Quart.  Joiuti.  Micr.  Sci.  8:  20.  1860.  Char,  emend.  Schmidt, 
Ki\2Apl.2Sl.  1902.  Rabh.  Fl.  Eur.  Alg.  1:  p.  308.  1864.  Grun.  Verb.  Zool. 
Bot.  Ges.  Wien  12:  429.  1862.  De  Toni,  Syll.  Alg.  2:  775.  1892.  Pritch. 
Hist.  Infus.  ed.4.  809.  1861.  H.  L.  Smith.  Sp.  Diat.  Typ.  no.  662.  1874.  Griff. 
&  Henf.  Micr.  Diet.  ed.  3.  340.  1875.  Van  Heur.  Treat.  Diat.  340.  /.  98.  1896. 
Truan  &  Witt,  Diat.  Hayti  16.  pi.  4  J.  14-17.  1880. 
Eupleuria  Arn.  in  part;  Moll,  type  no.  21. 
Achnanthes  Bory  in  part;  Johnst.  Quart.  Journ.  Micr.  Sci.  8:  14.  pi.  l.f.  ISa,  b,/. 

1860. 
Entopyla  Ehrenb.  in  part;  Grev.  Trans.  Micr.  Soc.  Lond.  n.  a.  14:  122.  pi.  ll.f.  7-^. 

1866. 
For  the  marks  of  distinction  between  this  and  the  close  genus,  Entopyla  Ehrenb., 
see  under  the  latter. 

Oephyria  media  Arnott,  Quart.  Journ.  Micr.  Sci.  8:  20.  1860.  Pritch.  Hist.  Infus. 
ed.  4.  809.  p\.  4-/-  49.  1861.  Grun.  Verb.  Zool.  Bot.  Gee.  Wien  12:  429.  1862. 
Truan  &  Witt,  Diat.  Hayti  16.  pi.  4-f^  14-17.  1880.  Le  Diatomiste  2:  pi.  19. 
f.  8.  1894.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  662.  1874.  De  Toni,  Syll.  Alg.  2: 
775.  1892.  Van  Heur.  Treat.  Diat.  340./.  98.  1896.  Wolle,  Diat.  N.  A.  pL  61.  J. 
4-5.  1890.  Schmidt,  Atlas  pL  231./.  18-^1,  pi.  iiJJ.f.  1-22. 
Eupteiina  media  Moll,  type  no.  21. 

Achnantes  angu^tata  Johnst.  Quart.  Journ.  Micr.  Sci.  8:  14.  pi.  l.f.  l^a,  h,f.  1860. 
Though  Johnston's  specific  name  precedes  that  of  Amott,  it  had  been  preempted 
by  Greville  for  an  entirely  different  diatom."  The  genus  Gephyria,  not  having  been 
constituted,  Johnston  rightly  placed  his  species  in  Achnanthes;  for  it  should  be 
noted  the  two  genera  are,  together  with  Entopyla,  quite  similar  in  structure  and  in 
mode  of  growth.  The  specimen  found  by  me  is  the  short  and  robust  variety  called 
forma  miocena.^ 

Found  at  stations  2920II,  3698,  Hawaiian  Islands  and  off  Honshu  Island,  Japan. 


o  Quart.  Journ.  Micr.  Sci.  7:  163.  pi.  8.f.  9.  1859. 
ft  Le  Diatomiste,  2:  pi.  19,/.  8.  1894. 


Digitized  by 


Google 


MANN DIATOMS   OF   THE   ALBATROSS   VOYAGES.  325 

CLIKACOSPHENIA  Ehrenb. 

Climacosphtnia  Ehrenb.  Phys.  Abh.  Akad.  Wise.  Berl.  1841:  314,  440.  pi  2.  VI. 
f.  1.  1843.     Grun.  Verh.  Zool.  Bot.  Gee.  Wien  12:  353.   1862;   in  Fenzl,  Reise 
Novara  Bot.  1:  5.  1870.     De  Toni,  Syll.  Alg.  2:  739.  1892. 
Echinella  KchBx.  err.  det.  Ehrenb.  Ber.  Aki»d.  Wias.     Berl.  1841:  144.  1842.' 
Clavicula  Pant,  in  part;  Beitr.  Bacill.  Ung.  3:  pi.  S.f.  50.  1893. 
Climacosphenia  elongata  Bail.  Smithson.  Contr.  Knowl.  7:  8.  pl.l.f.  10-11.  1854. 
Grun.  Verh.  Zool.  Bot.  Ges.  Wien  12:  353.  pi.  6.f.  22.  1862.     Grun.  in  Fenzl, 
Reise  Novara  Bot.  1:  5.  1870.     Leud.-Fort.  Mem.  Soc.  Emul.  St.  Brieuc  54. 
1879.     Pritch.  Hist.  Infus.  ed.  4.  772.  1861.     De  Toni,  Syll.  Alg.  2:  739.  1892. 
Climacosphenia  frauenfeldii  Grun.  Verh.  Zool.  Bot.  Ges.  Wien  12:  353.  1862,  as 

synonym.  • 

Clavicula  Hnkeni  Pant.  Beitr.  Bacill.  Ung.  3:  pi  S.f.  50.  1893. 
Pantocsek  figures  the  lower  portion  only  of  the  outerv  plate  of  this  diatom  and 
names  it  Clavicula  hvnhenx.  There  can  be  no  doubt  of  its  being  the  above.  It  so 
happens  that  the  form  found  by  me  has  precisely  the  irregularity  of  beading  of  the 
central  band  near  the  lower  extremity  that  Pantocsek  has  figured.  Whether  this  is 
general  or  not,  I  do  not  know.  I  have,  like  Grunow.  found  it  to  be  a  very  rare  diatom. 
Leud.-Fort.  in  the  citation  above  erroneously  attributes  the  name  to  Gnmow. 

Found  at  station  3696,  off  Honshu  Island,  Japan. 
ClixnacoBphenia  monilig^ra  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  314.  pi 
2.  VI f.  1.  1843.  Kfltz.  Bacill.  123.  pi  29.  f.  80.  1844.  Jan.  &  Rabh.  in  Rabh. 
Beitr.  6.  pi  2.  f.  1.  1863.  Pritch.  Hist.  Infus.  ed.  4.  772.  pi  U.  f.  45-46.  1861. 
Grun.  Verh.  Zool.  Bot.  Ges.  Wien  13: 139.  pi  14.  f.  17.  1863.  Griff.  &  Henf. 
Micr.  Diet.  ed.  3.  pZ.  r9./.  9.  1875.  WoUe,  Diat.  N.  A.  pl29.f.7-8.U90. 
Pant.  Beitr.  Bacill.  Ung.  2:  67.  pi  30.  f.  426.  1889.  H.  L.  Smith,  Sp.  Diat.  Typ. 
no.  631.  1874.  De  Toni,  Syll.  Alg.  2:  740.  1892. 
Echinella  monHigera  Ehrenb.   Ber.  Akad.  Wiss.  Berl.  1841:  144.  1842,  nom.  nud. 

not  Achar.  1810. 
Climacosphenia  catena  Shadb.  Trans.  Micr.  Soc.  Lond.  n.  s.  2: 17.  pi  l.f.  15.  1854. 

Moeb.  Diat.-taf.  pi  3./.  15.  1890. 
The  generic  name  Echinella  of  Acharius  a  was  applied  by  Ehrenberg  under  a  mis- 
apprehension, the  name  being  that  of  a  clustered  form  of  marine  ovae  similar  in 
appearance  to  clusters  of  Climacosphenia.  *>    Ehrenberg  corrected  the  generic  name 
in  the  first  citation  given  al)ove. 

Found  at  station  2920H.  Hawaiian  Islands. 

PLAGIOGIIAMMA  Grev. 

Plagiogramma  Grev.  Quart.  Journ.  Micr.  Sci.  7:  208.  pi  10.  1859.     Moeb.   Diat.-taf. 

pi  24:\9m.     Rabh.  Fl.  Eur.  Alg.  1:  117.  1864.     Pritch.  Hist.  Infus.  ed.  4.  773. 

1861.     Van  Heur.   Synop.   145.  1881;  Treat.   Diat.   337.  /.  95.  1896.     De  Toni, 

Syll.  Alg.  2:  717.  1892. 
Denticula  KUtz.  in  part;  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  494,  496.  pi  10.  f.  S2, 

37a-c.  1857. 
This  genus  has  close  affinity  with  Dimeregramma  Ralfs,  and  the  doubtful  genus 
Glyphodesmis  Grev.     It  is,  however,  well  marked  from  these  by  the  internal  trans- 
verse septa,  especially  those  that  divide  off  the  central  and  the  terminal  hyaline 
areas  from  the  rest  of  the  valve.     I  am  not  in  favor  of  including  here  any  of  the  mem 


o  Weber,  Beitr.  z.  Naturk.  2:  340.  pi.  4.  1810. 
b  Griff.  &  Henf.  Micr.  Diet.  ed.  3.  273.  1875. 
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bere  of  Ehrenberg's  genus  Heteromphala.  Its  type,  H.  himantidium,'^  is  probably  a 
Glyphodesmis,  certainly  not  a  Plagiogramma.  De  Toni,^  quotes  it  in  its  original 
genus.  Ralfsc  changes  it  to  Plagiogramma  himarUidtum.  As  he  there  says,  the  side 
view  is  unknown.  How  he  could  decide  on  its  being  a  Plagiogramma  from  Ehren- 
berg's  description  and  without  any  knowledge  of  its  side  view  is  beyond  ray  compre- 
hension. There  are  two  references  in  Ehrenberg  which  De  Toni  thinks  it  worth  while 
to  quote  as  members  of  this  genus,  one<i  called  with  some  doubt  '*  Ilettromphala  f 
irinodis,'^  a  probable  Navicula,  and  the  other  U.  binodis,^  which  is  either  a  Navicula 
or  a  Glyphodesmis.  Figure  22  of  the  same  plate,  called  by  Ehrenberg  simply  *'  Anau- 
lus — ?,"  is,  despite  the  central  and  terminal  nodules,  almost  certainly  a  representa- 
tive of  this  genus,  probably  P.  elongatum  Grev.,  a  fact  which  also  indicates  that 
what  he  calls  Heteromphala  is  not  identical  with  the  present  genus. 
Plagiogramma  elongatum  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  121.  pi.  U.f.  1-i. 
1866.     Moeb.  Diat.-taf.  pi.  74- /•  1-2.  1890.     De  Toni,  Syll.  Alg.  2:  720.  1892. 

Arunilus  sp.f  Ehrenb.  Phys.   Abh.  Akad.  Wiss.  Berl.  1872:  387.  pi.  2.f.  22.  1873. 

This  species  is  like  P.  crassum  Cleve  &  Grove,/  except  for  the  massive  transverse 
septa  of  the  latter. 

Found  at  station  2807,  Galapagos  Islands. 
Plagiogramma  sceptnim  Mann,  sp.  nov.  Plate  LII,  fiqurks  1,  2. 

Valve  elongated;  sides  nearly  parallel  to  the  broad  rounded  apices;  markings  of 
small  but  strong  beading,  set  in  transverse  rows,  interrupted  by  a  median  hyaline  line, 
two  beads  wide,  running  nearly  the  entire  length  of  the  valve,  that  is,  from  one  apical 
area  to  the  other;  four  to  five  beads  in  each  half  row  on  either  side  of  the  median  line; 
apical  areas,  in  this  genus  usually  hyaline  or  faintly  mottled,  here  beaded  with  slightly 
smaller  beads,  spread  out  fan-wise  toward  the  sides  and  apices  of  the  valve  and  traversed 
by  a  thin  irregular  median  line  continuous  with  the  median  line  of  the  rest  of  the  valve; 
border  not  plain,  but  ornamented  with  a  single  row  of  beads  larger  than  the  rest. 
Instead  of  transverse  ''vittae"  there  are  strong  internal  transverse  septa,  not  contin- 
uous across  the  valve,  but  usually  stopping  at  the  position  of  the  hyaline  median  line 
bc?fore  mentioned  and  generally  not  opjxwite  each  other  on  the  two  sides  of  the  valve; 
central  area  quite  small,  not  reaching  the  border,  transversely  oval  and  b€*aring  a 
decided  boss  in  the  middle;  zonal  view  showing  the  internal  septa  enlarged  at  the 
inner  ends  like  the  music-notes  of  Terpsinoe  vxusica  Ehrenb.;  the  septa  as  seen  both 
in  zonal  and  valval  view,  placed  at  very  irregular  distances,  there  being  from  two  to 
seven  rows  of  beads  between  them;  girdle  with  two  faint  longitudinal  ridges  dividing 
it  into  thirds,  but  no  bidding. 

Length  of  valve,  0.200  to  0.212mm.;  width  of  valve,  0.027  to  0.029mm. 

The  only  speci(»s  at  all  like  this  one  is  P.  rectum  Cleve  &  Grove.  The  resemblance 
is  merely  superficial. 

Type  in  the  U.  S.  National  Museum,  No.  590141,  from  station  2807, Galapagos  Islands, 

April  4,  1888;  812  fathoms,  bottom  of  GlobigCrina  ooze  and  coral  mud. 

Plagiogramma  teeselatum  Grev.  Quart.  Joum.  Micr.  Sci.  7:  208.  pL  10.  f.  7.  1859. 

Moeb.  Diat.-taf.  pi.  24- f-  7.  1890.     Pritch.  Hist.  Infus.  ed.  4.  774.  1861.     LewiF. 

Proc.  Acad.  Phila.  1861:  68.  1862.       De  Torii,  Syll.  Alg.  2:  719.  1892.     Grun. 

Verb.  Zool.  Bot.  Gee.  Wien  12:  359.  1862. 

The  absence  of  internal  transverse  septa  in  this  species  led  Greville  to  have  some 
doubt  of  its  right  here.     Grunow  thought  it  might  be  made  a  new  genus.     Except  for 


«  Ber.  Akad.  Wiss.  Berl.  1868:  13.  1859. 

6  De  Toni,  Syll.  Alg.  2:  730.  1892. 

c  Pritch.  Hist.  Infus.  ed.  4.  775.  1861. 

dBer.  Akad.  Wiss.  Berl.  1861:  295.  1862, 

^Phys.  Abh.  Akad.  Wiss.  Berl.  1872:  pi.  2.  6.  iS.  1873. 

/Le  Diatomiste  1:  54.  pi.  8.f.  4-5.  1891. 
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this  lack  it  is  a  perfectly  typical  Plagiogramma,  and  this  negative  (piality  is  insuffi- 
cient for  separating  it.     Specimens  found  in  the  following  dredging  have  a  circular 
central  area  and  nearly  round  instead  of  rectangular  or  "tc^selated"  beading. 
Found  at  station  2808,  Galapagos  Islands. 

DIMEBEaitAMMA  Balfs. 

Dimeregmmina  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  790.  pi.  4-f.  S3-S5.  1861.  Rabh. 
Fl.  Eur.  Alg.  1:  13.  123./.  Se.  1864.  Van  Heur.  Synop.  146.  pi.  36./.  7-13. 1881- 
1885.  De  Toni,  Syll.  Alg.  2:  711.  1892.  Walk.  &  Chase,  Notes  on  Diat.  1:  1. 
pi.  l.f.3. 1886.  Grun.  Verh.  Zool.  Bot.  Ges.  Wien  12:  377.  1862.  Pritch.  Hist. 
Infus.  ed.  4.  790.  pi.  4./-  34.  1861. 

Dentkula  Kutz.  in  part;  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  495.  pi.  10.  J.  39.  1857. 

The  nearest  genus  to  this  is  Glyphodesmis  Grev.,  from  which  it  differs  by  the  absence 
of  a  large  central  boss.  This  single  characteristic  is,  however,  striking  and  uniform. 
Castracane"  is  wrong  in  stating  that  the  only  distinction  between  this  genus  and 
Denticula  Kiitz.  is  that  the  former  has  smooth  sides  to  the  valves.  Dimeregramma 
may  have  the  same;  but  it  has  a  pronounced  hyaline  median  line,  'pseudoraphe," 
dilated  at  the  center,  is  without' trans  verse  costae,  and  has  large  boss-like  elevations 
at  the  apices  (seen  clearly  in  the  zonal  view),  all  which  di.stinctions  are  inapplicable 
to  Denticula. 
Dimeregramma  inflatum  Mann,  sp.  nov.  Plate  XLIV,  figure  6. 

Valve  seven  to  eight  times  as  long  as  broad,  inflated  at  the  center,  with  bluntly 
tapering  ends;  at  the  apex  of  each  a  large  beak-like  process;  valves  marked  with 
transverse  rows  of  beading,  extending  from  the  margin  for  one-third  the  width  of  the 
valve,  leaving  a  median  hyaline  area,  also  one-third  the  width  of  the  valve;  each  row 
consisting  of  four  beads,  the  outer  largest  and  decreasing  in  size  toward  the  center. 

Length  of  valve  0.086  mm;  width  of  valve  0.015  mm. 

Type  in  the  U.S.  National  Museum,  No.  590142,  from  station  2823,  Gulf  of  Califor- 
nia, April  30,  1888;  26.5  fathoms,  bottom  of  broken  shells. 

The  nearest  form  to  this  is  D.  inarinum  (Greg.)  Ralfs, ^  but  I  have  found  it  impossible 
to  refer  it  to  that  species.  Gregory's  form  has  striae  with  two  beads  somewhat  sepa- 
rated, their  line  being  continued  outward  to  the  margin  by  bars  or  costae;  whereas 
the  moniliform  lines  in  my  species  begin  with  very  large  marginal  beads  and  end 
inward  with  beads  of  extreme  minuteness.  Indeed  the  whole  build  of  the  diatom  is  I 
distinct. 

ACHNANTHES  Bory. 

Achnanthes  Bory,  Die.  Hist.  Nat.  1:  79.  pL  51.  f.  2.  1822. 

Monogramma  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1843:  136.  1844,  no  species,  1854, 

not  Comm.  1809. 
Acfmanthidium  Ktitz.  Bacill.  75.  1844. 

Achnanthes  dispar  Mann,  sp.  nov.  Plate  XLIV,  figures  4,  5. 

Under  valve  beaded  with  minute  moniliform  striae,  transverse  until  near  the  ends, 
then  becoming  concentric  to  the  points  of  the  apices;  the  raphe  made  up  of  a  closely 
set  but  moniliform  line  of  exceedingly  small  beads,  at  least  toward  its  central  and 
terminal  portions,  and  forking  near  each  end  into  two  branches,  one  proceeding  to  the 
rounded  apex  and  terminating  in  a  small  bead,  the  other  and  shorter  branch  running 
to  one  side  and  also  terminating  in  a  small  bead;  a  narrow  hyaline  area  on  either  side 
of  the  raphe;  the  transverse,  median,  hyaline  stauros  broad  and  increasing  at  the 

«  Castr.  Rep.  Voy.  Chall.  Bot.  2:  46.  1886. 

^  Trans.  Roy.  Soc.  Edinb.  21:  496.  pi.  10.  f.  39.  1857.     Pritch.  Hist.  Infus.  ed.  4. 
90  1861.     Van  Heur.  Synop.  pi.  S6,f.  9.  1881.     De  Toni,  Syll.  Alg.  2:  712.  1892. 
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margins;  upper  valve  with  a  broad,  central,  longitudinal,  hyaline  area,  slightly  wider 
near  the  center  of  the  \'ulve;  striae  of  coarse  and  distant  beads,  two  to  four  on  each 
side  of  the  median  line,  transverse  until  near  the  ends,  then  becoming  concentric 
to  the  points  of  the  apices. 

Length  of  valve,  0.08  mm.;  width  of  valve,  0.018mm.  Rows  of  beading  on  undt-r 
valve,  88  in  0.1  mm.;  on  upper  valve,  56  in  0.1  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590143,  from  station  3635H.  Bering  Sea. 
August  21,  1895;  141  fathoms,  bottom  of  gray  sand. 

The  nearest  approach  to  the  above  is  Achnanthidium  {=Achnanthes)  arcticum,  Cleve," 
but  the  differences  are  greater  than  the  resemblance.  The  beading  on  the  under 
(ventral)  side  of  Cleve's  species  is  68  in  0.1  mm.  with  a  valval  length  of  0.048  mm., 
whereas  in  mine  it  is  88  in  0.1  mm.  with  a  valval  length  of  0.08  mm.;  in  other  wordg, 
it  is  very  much  finer  on  a  valve  about  twice  as  large,  as  the  proportion  between  size  of 
valve  and  striation  in  Cleve's  species  would  be  in  my  specimen  41  instead  of  88  in  0.1 
mm.  But  what  shows  that  this  is  not  a  very  finely  marked  though  large  specimen  of 
the  above  is  that  the  valves  do  not  taper,  but  have  blunt,  rounded  ends;  the  markings 
are  strictly  transverse  except  toward  the  apices;  the  stauros  is  quite  broad;  the  raphe 
is  beaded  and  bifurcates  near  the  ends;  there  is  a  broad,  hyaline  line  on  either  side  of 
the  raphe;  a  distinctly  marked  rim  of  uniform  breadth  runs  around  the  entire  valve. 

COCCONEIS  Ehrenb. 

Cocconeis  Ehrenb.  Infus.  193.  pi  14./.  8-9,  pi.  21.  f.  11.  1838. 

Campylom is  Grun.  Verb.  Zool.  Bot.  Oes.  Wien  12:  429.  1862.     Fenzl,  Reise  Novara 
Bot.  1:  10.  1870. 

Orthoneis  Grun.  in  part,  in  Fenzl,  Reise  Novara  Bot.  1:  9-10.  1870. 

Anorthoneis  Grun.  in  Fenzl,  Reise  Novara  Bot.  1:  9-10.  1870. 

Grunow  breaks  up  Ehrenberg's  genus  by  emending  its  scope  and  creating  the  above 
three  new  genera.  I  do  not  find  any  advantage  in  this  arrangement.  Ehrenberg's 
generic  concept  is  a  well-marked  and  precise  one;  its  members  are  in  clear  con- 
trast with  other  diatoms  by  their  solitary  growth  attached  by  the  inferior,  raphe- 
bearing  valve,  by  the  concavo-convex  shape  of  the  frustulee,  by  the  general,  perhaps 
universal,  dissimilarity  of  the  inferior  and  superior  valves,  and  by  their  uniform  o\-al 
or  suboval  contour.  However  useful  Grunow's  distinctions  may  be  for  subgeneric 
division,  it  seems  to  me  best  to  leave  these  forms  in  the  compact  and  sati8factor>'  genus 
that  Ehrenberg  constructed  for  them.  This  view  seems  to  prevail  with  moet  author?. 
Cocconeisa  antiqua  Temp.  &  Brun.  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30*:  32. 
pi.  8.f.  0.  1889.     Schmidt,  Atlas  pi.  191.  f.  50,  52.  1877. 

Cocconeis  trachytica  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  42.  f.  582.  1893. 

The  form  from  station  3604H  is  identical  with  Schmidt's  figures  above.  It  is,  how- 
ever, wide  of  the  type,  and  I  assign  this  name  to  it  with  some  doubt.  More  typical 
specimens  occur  at  station  4029H,  together  with  a  variety  which  lacks  the  ciu^*ed 
hyaline  bands  midway  between  the  raphe  and  the  sides. 

Found  at  sUitions  3604H,  4029H,  Bering  Sea. 
Cocconeis  baldjikiana  Grun.;  Van  Heur.  type  no.  546.     Schmidt,  Atlas  pi.  190. 

f.  7-10.  1894. 
.     Cocconeis  scutdlum   Ehrenb.;    Grun.   Bot.   Centralblatt  33:324.1888.     Cleve  in 
Schmidt,  Athus  pi.  190.  f.  7-10.  1877. 

I  agree  with  Schmidt  in  the  above  citation  that  Grunow 's  union  of  this  beautiful 
and  vigorous  fonn  with  C.  scutdlum  Ehrenb.  is  inadvisable.  Even  Smith's  too 
strongly  marked  figure  ^  of  the  latter  lacks  the  beautiful  broadening  of  the  markings 


a  Bib.  Sv.  Vet.  Akad.  Handl.  1'^:  25.  pi.  4.f.  22.  1873. 
6\V.  Smith,  Synop.  Brit.  Diat.  2:  pi.  S.f.  34.  1856. 
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of  this  spei-ies,  as  well  ai<  their  breaking?  up  into  fine  piincUi  near  their  union  with 
the  margin. 
Found  at  station  2S4H.  south  of  Alaska  Peninsula. 

Cocconeis  costata  Gre^.  Quart.  Journ.  Micr.  Sci.  3:  39.  pi.  4.  /.  10.  1H55.    Trans. 

Mior.  Sot.  Lond.  n.  s.  6:  6H.  pi.  l.f.  27.  1857.     Moeb.  Diat.-Uif.  pi.  S.f.  10:pl. 

U.f.  27.  1890.     Rabh.    Fl.    Eur.  Alg.  1:    104.   1864.     Jan.    Abh.    Schles.  (les. 

Vaterl.  Cult.  18622;  18.  pi.  lA.  /.  S6.  1862.     Oleve  in  Nordensk.  Vej^  Exped.  3: 

460.  1883.     Van  lleur.  Synop.  pi.  SO./.  11-17.  1881.     Pritch.  Hist.  Infus.  ed.  4. 

871.  1861.     Cleve.  Sv.  Vet.  Akad.  Uandl.  27^:  182.  1895. 
Surirella  quamererms  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  456.  pi.  9.f.  10.  1862. 
Raphoneis  sattellaides  Grun.  Verb.  2k)ol.  Bot.  Ges.  Wien  12:  383.  pi.  4.f.  S4.  1862. 
Raphoneis  archeri  O'Meara,  Quart.  Journ.  Micr.  Sci.  n.  s.  7:  247.  pi.  7./.  ii.  1867. 

Moeb.  Diat.-taf.  pL  77./.  12.  1890. 
Coccorifis  imperatrix  Schmidt,  Atlas  pi.  189.  f.  10-15.  1894. 
Coccomis  janischii  Schmidt,  Atlas  pi.  189.  f.  33.  1894. 
CocconeU  extravagans  Jan.;  Schmidt,  Atlas  pi.  189.  f.  28-32.  1894. 
CampyUmeis  costata  Lagers.  Bih.  Sv.  Vet.  Akad.  Handl.  3'*:  55. 1876.    De  Toni,  Syll. 

Alg.  2:  441.    1891. 
Campijloneis  grevillei  Grun.  in  Fenzl,  Reise  Novara  Bot.  1:  11.  1870,  not  Cocconeis 
grevillei  W.  Smith. 

There  is  not  enough  similarity  between  this  species  and  C.  regina  Johns.  «  or  between 
this  and  the  gigantic  C.  kerguelerms  Pet.  *>  to  warrant  uniting  them,  as  is  done  by  Cleve.c 
The  species  is,  however,  a  very  variable  one  both  in  size  and  markings. 
Found  at  station  3604,  Bering  Sea. 

Cocconeis  dedpiens  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1»':14.  pL  l.f.  6. 1873:  Nor- 
densk. Vega  Exped.  3:  460.  1883.    Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17-: 
16.  1880.     De  Toni,  Syll.  Alg.  2:  450.  1891. 
Cocconeis  arctica  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  1^^:  14.  pi.  2./.  11a  (not/,  lib). 

1873.     Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^-  16.  1880. 
Cocconeis  sigmomdians  Temp.  &  Brun,  Mem.  Soc.  Phys.  etHist.  Nat.  Geneva  30': 

33.  pi.  8.f.  4.  1889. 
Cocconeis  sigrna 'Pemt.  Beitr.  Bacill.  Ung.  1:  32.  pi  S.f.  68.  1886.     Schmidt,  Atlas 
pi.  196.  f.  11.  1894.    Temp.  &  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30»: 
70.     1889. 
Cocconeis  oculus-catis  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31':  17.  pi.  18. 

f  5.  1891. 
Cocconeis  sparsipwnctata  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31':  18.  pi. 

18.  f  8.     Schmidt,  Atlas   pi.  196.  f.  12-15.  1894. 
Cocconeis    dirupia    Greg,    var.;   Van  Heur.  Synop.  pi.  29.  f.  18-19,  ISSl.     Cleve; 

Schmidt,  Atlas  pi.  m.f.  16.  1894. 
Cocconeis  fulgur  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31':  17.  pi.  18.  f.  3. 

1891. 
A  discussion  of  the  separation  of  this  species  from  C.  dirupta  Greg.,  with  which  it  is 
united  by  Cleve,  may  be  found  under  the  latter  species.  It  may  be  here  stated  that 
the  union  of  the  above  sigmoid  forms  agrees  with  De  Toni  <i  in  so  far  as  that  he  does  not 
admit  them  under  C.  dirupta,  but  either  gives  them  separate  rank  or  unites  one  or  two, 
as  C.  detipiens  Cleve  and  C.  arctica  Cleve. 
Most  of  the  above  are  found  in   the  following  dredgiugs;  that  corresponding  to 


a  Quart.  Journ.  Micr.  Sci.  8;  13.  pi.  l.f  12.  1860. 
6  Miss.  Sci.  Cap.  Horn  116.  pL  10.  f  5.  1889. 
c  Bih.  Sv.  Vet.  Akad.  Handl.  27^:  182.  1895. 
rfSyll.  Alg.  2:  450.  1891. 
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C.arctica  at  station  3607,  itself  an  arctic  dredging,  is  another  illustration  of  the  value  of 
the  diatoms  for  fixing  the  source  of  the  material  comiX)sing  sea  bottoms. 

Found  at  Ftations  3607,  4516H,  Bering  Sea  and  off  Ix)wer  California. 
Cocconeis  dirupta  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  491.  -pi.  l.f.  25.  1857.  Jan. 
Abh.  Schles.  Ges.  Vaterls.  Cult.  1862-:  3.  pi.  2B.f.  14.  1862.  Grun.  in  Feuzl, 
Reise  Novara  Bol.  1:  14.  1870.  Cleve  in  Nordensk.  Vega  Exped.  3:  460.  1SS3. 
H.  L.  Smith,  Sp.  Diat.  Typ.  no.  633.  1874.  Van  Heur.  Synop.  pi  i9.f.  U-Io. 
1881.     Schmidt,  Atlas  pi.  196.  f.  7,  17, 18.  1894.     DeToni,  Syll.  Alg.  2:  453.  1801. 

Cocconeis  diaphana  W.  Smith,  Synop.  Brit.  Diat.  1:  22.  pi.  30.  f.  264B.  1853. 

Cocconds  beltm^eri  Jan.;  Schmidt,  Atlas  pi.  196.  f.  22-2S.  1894. 

Cocconeis  dclicata  Schmidt,  Atlas  pi.  196.  f.  24.  1894. 

Cleve  a  unites  under  the  above  name,  in  addition  to  those  here  given,  all  cases  of  his 
own  C.decipiens  &  which  are  similar  to  the  above  in  the  broadly  oval  character  of  the 
valves,  in  the  fineness  and  curvature  of  the  beading,  in  the  presence  of  a  trans\-en?e 
stauras  at  the  middle  of  the  lower  valve,  and  in  a  general  tendency  toward  a  sigmoid 
outline  in  the  median  line  of  one  or  both  valves.  There  is  much  in  favor  of  this,  for 
C.  dirupta  does  show  these  characters,  even  the  sigmoid  curvature  in  some  inptanc-es. 
But  such  unification  is  here  attended  with  confusion.  The  forms  thus  grouped  are 
too  diverse,  e.  g.,  C.  hcltmeyeri  Jan.,  a  very  evident  variety  of  C.  dirupta  and  C,  sparm- 
punctata  Temp.  &  Brun.,  a  very  evident  variety  of  C.  decipiens.  To  call  these  two  one 
species  is  carrying  condensation  too  far  for  practical  use.  I  have  accordingly  united 
only  the  three  above  names  with  C.  dirupta  and  have  grouped  all  the  other  forms  under 
C.  decipiens.  This  arrangement,  though  no  less  artificial  than  that  of  Cleve,  is  no  more 
so,  and  it  affords  an  easy  means  of  grouping  these  confusing  forms.  The  salient  char- 
acteristic of  C.  dirupta  is,  as  its  name  indicates,  a  hyaline  median  area  on  one  or  both 
valves,  broad  at  the  center  and  tapering  to  a  point  at  each  end,  slightly  or  not  at  all 
sigmoid.  This  line  in  C.  decipiens  is  slightly  or  extremely  sigmoid,  the  ends  of  the 
raphe  curved  like  an  *'  S"'  in  opposite  directions,  the  median  area  generally  narrow  or 
sometimes  wanting,  and  the  transverse  stauros  plain.  It  may  be  added  that  the 
members  of  the  C.  dirupta  group  are  generally  much  smaller  than  those  belonging  to 
C.  decipiens. 

Found  at  stations  2690H,  4516H,  off  central  and  Lower  California. 
Cocconeis  distans  Greg.  Quart.  Journ.  Micr.  Sci.  3:  39.  pi.  4.  /  9. 1855;  5:  67.  pi.  1. 
/.  25. 1857.     Moeb.  Diat.-taf.  pi.  5.f.  9,  pi.  12.  f.  25.  1890.     Schmidt,  Atlas  pi.  19S. 
f.  29-37,  40.  1894;  Jahresb.  Komm.  Deut.  Meere  2:  pi.  3.  f.  22-23.  1874.     Pritch, 
Hist.  Infus.  ed.  4. 870.  pi.  7./.  38.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  70. 1874. 

Grunow  c  makes  this  a  variety  of  C.  scutellum  Ehrenb.,  for  which  there  is  some  war- 
rant. As  there  is,  however,  quite  a  di  fference  between  what  I  conceive  to  be  Gregor>''s 
type  and  that  of  Ehrenberg,  I  have  retained  the  above  name.  The  two  figures  of 
Gregory's  in  the  above  citations  are  not  at  all  alike.  The  first  was  e\ndently  incor- 
rectly drawn  by  Tuffen  West,  so  far  as  the  beading  is  concerned.  It  is  represented  in 
very  regular  rows  evenly  graded  from  the  large  marginal  beads  to  the  smaller  medium 
ones.  But  Gregory  says,**  "This  beautiful  form  is  at  once  characterized  by  the  equal 
size  of  the  dots  or  granules  and  their  great  distance  from  each  other,  so  that  it  almost 
loses  the  aspect  of  striation."  The  faulty  representation  of  this  is  corrected,  in  fact 
over-corrected,  in  Gregory's  second  figure.  When  the  type  idea  of  Gregory's  spjeciesis 
thus  made  out  and  is  compared  with  Ehrenberg's  original  figure  and  description,*  it 
seems  to  mo  the  two  are  sufficiently  widip  apart  to  admit  of  the  retention  of  both  names. 

Found  at  station  4505H,  Santa  Cruz  light-house,  Monterey  Bay,  Oal. 

«  Sv.  Vet.  Akad.  Handl.  27':  175.  1895. 

f>  Bih.  Sv.  Vet.  Akad.  Handl.  1'^:  14.  pJ.  l.f.  6.  1873. 

'•Fenzl,  Reise  Novara  Bot.  1:  9.  1870. 

^'Op.  cit.  39. 

«  Ehrenb.  Infus.  194.  pi.  14.  f.  8.  1838. 
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Cocconels  grevlllei  \V.  Smith,  Synop.  Brit.  Diat.  1:  22.  pi.  .i./.  .yj.  1853.    Rabh.  Fl. 

Eur.  Alg.  1:  102.  18G4.    Jan.  Abh.  Sohl.  Ges.  Vatorl.  Cult.  1862  ^i    18.  pi  J  A. 

f.  10.  1862.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  72.  1874.     Pritch.  Hist.  Infus.  ed.  4. 

870.  1861. 
Campyhneis  greiillei  Grun.  orr.  del.  in  Fonzl,  Reise  Novara  Bot.  1:  10,  98.  1870. 

Joum.  Roy.  Micr.   Soc.   1:    245.  pi.  14.  f.  5.  1878.     Petit,  Fonds  de  la  Mer3: 

171.  pi.  4.  /.  S.   1877.     Van  Hear.  Synop.  134.  pi  28.  f.  8-12.  1881.     De  Toni, 

Syll.  Alg.  2:  439.  1891.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  430.  1862. 
Campyhneis  argus  Grun.  Verb.  Zool.  Bot.  Ges.  Wien   12:   429.  pi  10.  f.  9.  1862. 

Fenzl,  Reise  Novara  Bot.  1:  10.  1870.     Van  Heur.  Synop.  134.  pi  28.  f.  lo-lii. 

1881.     De  Toni,  SyU.  Alg.  2:  441.  1891.     Truan,  Anal.  Soc.  Espan.  Hint.  Nat. 

13:  363.  pi  10.  f.  22-23.  1884. 
•  DeToni«  gives  separate  rank  to  C.  grevillci  W.  Smith,  C.  regalis  Grew  and  C.  argns 
Grun.  under  the  generic  head  Campyloneir?.  Cleve,  in  above  citation,  unites  the  three 
under  Campyloneis  grenllei  (W.  Smith)  Grun.,  thus  following  Grunow's  analy.sis.6 
I  do  not  think  C.  grenllei  and  C.  argus  can  be  held  separate.  Differences  exist,  but 
they  are  slight  and  variable,  having  chiefly  to  do  with  the  thickenings  on  the  internal 
craticular  plates.  But  the  union  of  Greville's  C.  regalis  with  these  is  ten)  radical. 
A  comparison  of  the  published  figures  does  not' show  the  strong  contrast  that  is  to  be 
seen  in  specimens  of  these  two  species.  The  craticular  plates  and  the  inferior  valvt»s 
are  never  closely  alike;  but  the  widest  difference  is  to  be  seen  in  the  superior  plates, 
which  in  C.  grevillei  have  beading  actually  or  approximately  alike  in  the  middle  and 
outer  portions,  while  C.  regalis  has  an  oval  central  area  marked  with  bars  of  fine  punctii , 
while  the  outer  area,  separated  from  this  central  pK^rticm,  is  marked  by  very  large  beads. 
Two  specimens  afforded  by  H.  L.  Smith,  types  no.  72  and  no.  635,  show  this  contrast 
finely,  the  former  of  C.  grevillei  from  Granville,  France,  and  the  latter  of  C.  regalis  from 
Cape  of  Good  Hope.  I  therefore  take  the  jK)silion  of  Van  Heurck,  De  Toni,  and  others 
in  classifying  these  species  separately. 

Found  at  stations  2807,  3698,  Galapagos  Islands  and  Honshu  Island,  Japan. 
Oocconeis  peUudda  Grun.  in  Rabh.   Beitr.   1:    21.  pi  6.  f.  11.  1862;    in  Fenzl, 

Reise  Novara  Bot.  1:  12. 1870,  not  C.  pellucida  Grun.  Verb.  Zool.  Bot.  Ges.  Wien 

13:  145.  pi  14.  f.  6.  1863,  which  is  (\  pseudomargtnata  Greg.     Schmidt,  Atlas 

pi   191.  /.  48,  pi  193.  f.  0-8,  pi  194.  f.  2,  15,  pi  VJo.f.  1-6.  1894.     Grun.  in 

Fenzl,  Reise  Xovara  Bot.  1:  98.  pi  l.f.  7-8.  1870.     De  Toni,  Syll.  Alg.  2:  455. 

1891.     Cleve,  Sv.  Vet.  Akad.  Handl.  26-:  178. 1894.     Pant.  Beitr.  Bacill.  Tng.  3: 

pi  32./.  465.  1893. 
Cocconeis  curvi-roUinda  Temp.  &  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30': 

32.  pi  S.f.  6.  1889.     Schmidt,  Atlas  pi  195.  J.  10-19.  1894. 
Coccoruns  lunyacsekii,  Pant.  Beitr.  Bacill.  Ung.  3:  pi  41- f.  564-  1893. 
Coceonei^  notahilis  Pant.  Beitr.  Bacill.  Ung.  3:  pi  35.  f.  492.  1893. 
Cocconeis  drcumcincta  Schmidt,  Atlas  pi  195.  f.  7-9.  1894. 

The  doubt  of  Tempere  and  Brun  of  their  C.  cuni-rotumia  being  anything  more  than 
a  variety  of  this  species,  indicated  by  their  bracketing  the  latter  name  with  their  own, 
is.  I  think,  well  founded.  Indeed,  I  have  met  with  all  ix)ssible  varieties  of  the.se 
extremely  close  forms,  and  I  am  convinced  they  should  be  united.  So  also  regarding 
C.  cirrumeincla  Schmidt.  Its  radially  arranged  markings  and  its  generally  straight 
raphe  are  not  sufficient  to  separate  it  from  the  alK)ve.  It  occurs  at  stations  3.346  and 
3604.  I  exclude  C.  heteroidea  Hantzsch<*  and  the  variety  of  it  rc»gard(Hl  by  Jani.seli 
as  a  species  C.  flejiMa,^  though  both  Grunow  and  De  Toni  are  impressed  with  their 


«i  De  Toni,  Syll.  Alg.  2:  4,39-441.  1891. 
«>  Fenzl,  Reise  Novara  Bot.  1:  10.  1870. 
cRabh.  Beitr.  1:  21.  pi  6./.  10.  1862. 
''Rabh.  Beitr.  1:  7.  pi  1.  pi  11.  1862. 
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close  affinity.  They  belong,  with  C,  cmmerid  Jan.  and  C.  aliena  Schmidt,  to  a  very 
di  fferent  group.  Grunow  explains  o  that  he  gave  the  name  pelliicida  ^  to  a  specimen  of 
C.  pseudoviarginata  Greg. ,  being  misled  by  a  f>oor  figure  of  Ralfs.  c  He  refers  to  the  form 
cited  by  Hantzsch^*  as  the  true  type. 

Found  at  stations  2844,  2848,  3346,  3604,  3604H,  Aleutian  Islands  and  Bering  Sea. 

Cocconeis  senegalensls  Breb.;  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  79.  1874.  De 
Toni,  Syll.  Alg.  2:  464.  1891.     Hab.  Cat.  84.  1877. 

Though  both  De  Toni  and  Habirshaw  rea)gnize  this  as  an  authentic  spocies,  I  sus- 
pect it  is  a  synonym  of  some  other  form.  I  have  been,  however,  unable  to  find  such, 
and  as  my  specimen  agrees  with  Smith's  type  I  am  compelled  to  assign  this  name 
provisionally. 

Found  at  stations  2680H,  2694H,  4516H,  off  central  and  Lower  California. 

Cocconeis  splendida  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  493.  pi.  9.  f.  ^9.  1S57. 
Pritch.  Hist.  Infus.  ed.  4.  870.  1861.  Rabh.  Fl.  Eur.  Alg.  1:  102.  1864. 
Orthoneis  splendida  Grun.  in  Fenzl,  Reise  Novara  Bot.  1:  15.  1870.  Van  Heur. 
Synop.  pi.  28./.  1-2.  1881.  Cleve,  Sv.  Vet.  Akad.  Handl.  27^:  148.  1895.  Pant. 
Beitr.  Bacill.  Ung.  2:  pi.  24-/  352.  1889.  Truan  &  Witt,  Diat.  Hayti  18.  pi  4. 
/.  IS.  1888.  Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13:  363.  pi.  10.  f.  20.  1884. 
Cocconeis  punctatissima  Grev.  Quart.  Journ.  Micr.  Sci.  6:  8.  pi.  S.f.  1.  1857.     Moeh. 

Diat.-taf.  pi.  11.  f.  1,  1*.  1890. 
Orthoneis  punctatissiina  Lagerst.  Bih.-Sv.  Vet.  Akad.  Handl.  3'*:  57.  1876.     De  Toni, 

Syll.  Alg.  2:  466.  1891. 
Melosira  cribrosa  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  577.  pi.  S.f.  lOa-d.  1860. 
It  is  not  perfectly  clear  that  Greville's  and  Gregory's  species  are  the  same.  That 
of  Greville  would  appear  from  the  figures  to  be  much  more  finely  beaded,  particularly 
as  ho  says  its  beading  is  "very  minute,"  especially  toward  the  median  line.  The  fact 
is  also  against  their  identity  that  Greville  made  the  drawings  for  Gregor>'*s  paper. 
including  this  very  form,  yet  does  not  Wk  upon  his  own  publication  as  a  renaming 
of  the  same  diatom.  But  they  are  united  by  Cleve,  Grunow,  De  Toni,  and  otheRs, 
while  Ralfs  holds  them  separate.  If  admitted  to  be  the  same,  which  seems  on  the 
whole  to  be  best,  the  question  what  name  should  be  assigned  presents  somediflBcultie?=. 
Both  names  were  published  in  1857.  ^  There  is  no  record  in  the  Proceedings  of  the 
London  Microscopical  Society  as  to  when  Greville's  paper  was  presented,  in  theretxjrda 
either  of  1856  or  of  1857.  Gregory's  paper  was  read  January  19,  1857,  and  appeared 
tliat  year.  The  preference  would,  therefore,  be  in  favor  of  Gregory;  and  as  his  name 
is  the  better  established  of  the  two,  I  have  for  all  these  reasons  adopted  it. 

Grunow's  Melosira  cribrosa  must  be  included  here.  It  appears  to  me  more  nearly 
to  r<»semble  the  Greville  type  than  that  of  Gregory,  though  Grunow  and  Cleve  take 
an  opposite  view.  It  is  also  rather  difficult  to  see  the  reasons  for  assigning  only  figuni? 
10  a,  b  of  Grunow's  figures  to  this  species  and  placing  the  other  two,  figures  10  c  and  d, 
in  different  species,  as  Grunow  does./ 


o  Fenzl,  Reise  Novara  Bot.  1:  12.  1870. 

b  Verb.  Zool.  Bot.  Ges.  Wien  13:  145.  1863. 

<- Pritch.  Hist.  Infus.  ed.  4.  pi.  7.f.  39.  1861. 

d  Hantzsch  in  Rabh.  Beitr.  1:  21.  pi.  6./.  11.  1862. 

<■  Greville's  paper  was  published  on  pages  7-12  of  the  Quart.  Journ.  Micr.  Sci.  for 
1857,  which  probably  appeared  before  July,  if  not  as  early  as  April  or  May,  1857.  While 
Gregory's  paper  was  read  on  January  19,  1857,  it  was  not  published  until  an  appendix 
dated  Mi\y  28,  1857,  and  a  corrigenda  dated  August  1,  1857.  It  constituted  pages 
473-542  of  Trans.  Roy.  Soc.  Edinb.  21:  1857,  which  came  at  the  end  of  the  volume 
which  un(|ue.Mtionably  was  not  published  until  after  Aujeiist  1,  1857. 

/Fenzl,  Reise  Novara  B(»t.  1:  16.  1870     . 
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Small  specimens  of  the  present  species  approach  closely  to  n)biist  specimens  of 
('.  adriadca  Kiitz.,  a  variety  of  C.  sciitellnm  Ehrenb.,  the  best  mark  of  distincticm 
being  the  round  and  widely  set  beads  of  C.  splmdida  and  the  more  compact  and 
rectangular  beads  of  C.  sniteUttm. 

Found  at  station  3696,  off  Honshu  Island,  Japan. 

NAVICXJI-A  Bory. 

Naiicula  Bory,  Encycl.  Meth.  d'Hist.  Nat.  2:  562.  1824.  Ehrenb.  Infus.  173.  1838. 
Ktitz.  Bacill.  88.  1844.  De  Toni,  Syll.  Alg.  2:  6.  1891.  W.  Smith,  Synop.  Brit. 
Diat.  1:  46.  1853.  Donk.  Brit.  Diat.  2.  1871-1873.  Van  Heur.  Synop.  71.  1881; 
Treat.  Diat.  162.  1896.  Castr.  Rep.  Voy.  Chall.  Bot.  2:  22.  1886.  Pritch.  Hist. 
Infus.  ed.  4.  892.  1861.  Rabh.  Fl.  Eur.  Alg.  1:  168.  1864.  Cleve,  Sv.  Vet.  Akad. 
Handl.  2Qh  4,  136.  1894;  27^:  10.  1895.  Cleve  &  Grun.  Bih.  Sv.  Vet.  Akad. 
Handl.  17^:  27.  1880.  Grun.  Verb.  Zwl.  Bot.  Ges.  Wien  10:  513.  1860.  Brun, 
Diat.  Alp.  63.  1880. 
Pinnularia  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1840:  213.  1841.     W.  Smith,  Synop. 

Brit.  Diat.  1:54.  1853. 
Diploneis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:  84.  1845.     deve,  Sv.  V(»t.  Akad. 

Handl.  26^:  76.  1894. 
Stanroptera  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  134.  1843. 
Stanroneis  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  134.  1843.     Kiitz.  Bacill. 
194.  1844.     De  Toni,  Syll.  Alg.  2:  204.  1891.    Van  Heur.  Tn»at.  Diat.  158.  1896. 
Pleurostauron  Rabh.  in  part;  Grun.  in  Fenzl,  Reise  Novara  Bot.  1:  101.  1870. 
/>ifh>ia  Berk,  in  part;  Van  Heur.  Synop.  pZ.  76./.  70.  1881;  Treat.  Diat.  233.  1896. 
Anomoeoneis  Pfitz.;  Cleve,  Sv.  Vet.  Akad.  Handl.  27=*:  6.  1895. 
Xeidiuvi  Pfitz.  in  Hanst.  Bot.  Abhandl.  2:  39. 1871.     Cleve,  Sv.  Vet.  Akad.  Handl. 

26^:  68.  1894. 
Caloneis  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  46.  1894. 
StenoneU  Cleve.  Sv.  Vet.  Akad.  Handl.  27^:  123.  1895. 
Frustulia  0.  Ag.  in  part;  Ktitz.  Linnaea  8:  pi  13. f.  16.  1833. 
Cymbella  C.  Ag.  i^^Cocconema  Ehrenb.)  in  part;  Consp.  Diat.  8.  1832. 
Synedra  Ehrenb.  in  part;  Ktitz.  Bacill.  63.  pl.S.f.29.  1844. 
Amphiprora  Ehrenb.  in  part;  Mikrog.  pl,S.  I.  f.  10-11,  III.  f.  Sa-c.  1854. 
Schizonema  C.  Ag.  in  part;  W.  Smith,  Synop.  Brit.  Diat.  2:  71.  1856. 
Colletonema  Breb.  in  part:  W.  Smith,  Synop.  Brit.  Diat.  2:  70.  pi.  56. f.  .S.yJ-.l5.S.  1856. 
Achnanthidinm  Ktitz.  in  part;  W.  Smith,  Synop.  Brit.  Diat.  2:  31.  pi.  61. f.  SSO.  1856. 
Pleurosigma  W.  Smith  in  part;  Ehrenb.  Infus.  180.  pi  IS.f.  10.     Ktitz.  Bacill.  102 
(no.  127,  128,  etc.)  pi  4  J.  25,  26,  etc. 

The  enormous  size  of  this  genus  has  incited  many  authors  to  attempt  its  division 
upon  more  or  less  tenable  grounds.  Thus  Ehrenberg  divided  it  into  Naviciila  (Bory) 
Ehrenb.  and  Pinnularia  Ehrenb.,  the  chief  distinction  being  that  the  former  had 
smooth,  the  latter  ribbed,  valves.  But  the  distinction  was  seen  to  be  fictitious,  and 
Kulzing  and  Brebi8S(m  refused  to  accept  it.  William  Smith  revived  the  names, 
making  the  distinguishing  feature  the  character  of  the  striation,  that  in  Pinnularia 
being  composed  of  sm(x>th  costae,  while  Navicula  had  the  striae  broken  more  or  less 
into  moniliform  or  beaded  lines.  This  would  serve  admirably  to  distinguish  such 
species  as  Pinnularia  nobilis  Ehrenb.  from  Xainaila  aspera  Ehrenb.  But  two  difficul- 
ties have  stood  in  the  way  of  making  application  of  this  distinction  in  general;  first, 
very  few  of  the  multitude  of  species  in  the  genus  can  be  positively  classified  by  this 
criterion,  every  conceivable  gradation  between  plain  (or  apparently  plain)  co.**tae  and 
rows  of  independent  beads  being  presented :  and,  second,  in  even  the  extreme  Pinnula- 
ria type  the  apparent  presence  or  absence  of  perfectly  smooth  bars  or  costae  is  largely 
a  matter  of  illumination.     It  is  true  that  scientific  cla.vsifications  are  chiefly  valuable 


Digitized  by 


Google 


334  CONTRIBUTIONS    FROM    THE    NATIONAL    HERBARIUM. 

for  so  assorting  ol)joct8  of  nature  into  small  groups  as  to  render  easy  their  availability 
and  identification.  Nor  can  at  the  present  time  that  other  purpose  of  cIassifK-ali<»n, 
the  indication  of  relationships,  ))e  pressed  very  strongly.  But  unh^ss  all  the  usual 
conceptions  of  the  word  "genus'  are  to  be  ignored,  the  distinctions  drawn  by  William 
Smith  must  be  considered  as  too  unimportant  and  especially  t<K)  unstable  to  admit  of 
adoption. 

By  far  the  most  painstaking  and  thorough  analysis  of  Navicula  is  that  of  ('lev*'  in 
his  Naviculoid  Diatoms.«  I  regret  I  can  not  follow  his  divisions  of  this  genus.  It 
would  be  aside  from  the  purpose  of  this  report  to  discuss  in  ample  detail  the  merits  of 
this  extensive  work.  It  must,  therefore,  suffice  to  say  that  a  careful  reading  of  the 
chapter*"  On  the  value  of  the  characteristics."  on  page  4  of  that  work,  will,  in  connec- 
tion with  the  divisions  of  Navicula  subsequently  made  in  the  work,  revt»al  the  fact 
that  nearly  all  the  characteristics  there  looked  upon  as  inadequate  are  subsequently 
employed  as  ba.ses  for  the  new  genera  created.  I  therefore  follow  in  general  the 
majority  of  authors  writing  since  elevens  work  appeared,  in  considering  these*  distinc- 
tions of  value  for  sul)generic  gnmping,  though  not  of  generic  worth.  Especially  has 
Van  Heurck  f>  grouped  the  genus  Navicula  in  a  way  satisfactory  to  the  writer.  Excep- 
ti()n  must,  however,  be  taken  to  his  recognition  of  the  genus  Stauroneis  Ehrenb. 
as  a  genus.  As  Van  Heurck  there  says,  the  true  Stauroneis  forms  differ  in 
no  respect  from  Navicula,  except  "by  the  central  nodule  being  transversely  dilatwl 
into  a  .**tauros."  '  This  has  always  appear^d  to  me  to  be  a  very  trivial  ground.  The 
staun)s  is  a  most  common  accident  of  many  species  in  several  other  genera,  as  Ach- 
nanthes  Bory,  in  A.  coarctata  (Breb.)  Grun.;<^  Pleurosigma  W.  Smith,  in  P.  CLsiaiicum 
Temp.  &  Brun  and  P.  staurophorum  Grun.;**  and  Cocconeis  Ehrenb.,  in  C.  forvxosa 
Brun.''  Nor  is  this  any  more  or  less  the  "dilation  of  the  central  nodule-  in  the  one 
case  than  in  the  other.  In  short,  the  sepmration  of  stauroe-bearing  forms  into  a  geniL« 
is  an  impossiiiility,  either  inside  the  genus  Navicula  or  outside  of  it. 

I  look  upon  the  following  genera  as  having  fairly  good  claim  to  separate  standing: 
Masiogloia  Thwailes,  for  reasons  stated  under  that  genus;  Dictyoneis  Cleve.  on 
account  of  its  peculiar  internal  plates  and  especially  its  loculate  border. /  though  it 
may  po.-^sibly  be  necessary  to  unite  it  with  Mastogloia;  Rouxia  Brun  &  Herib. ;  g  alsii 
the  following  six  genera,  which,  although  separate  from  Navicula,  should  be  uniti-d 
under  the  same  generic  name:  FrustuliaC.  Ag.,  in  part,  Berkeleya  (Grev.)  Van  Heur.. 
Reicheltia  Van  Heur.,  Amphipleura  Kiitz.,  Brebissonia  Grun.,  Vanheurckia  Breb., 
for  all  which  see  under  Frustulia  in  this  report;  also  their  figures  and  descriptions 
by  Van  Heurck.  * 

To  the  foregoing  may  be  added  Cleve's  genus  Vistula;*  for  although  it  at  pr^'sent 
includes  only  the  single  species  C.  lorenziana  (Grun.)  Cleve.  this  is  perfectly  constant 
and  strikingly  unlike  other  naviculoid  diatoms.  On  the  whole  the  best  conception  of 
Navicula  and  its  allies  is  that  of  Van  Heurck.; 

Navicula  aestiva  Donk.  Trans.  Micr.  Soc.  Lond.  n.  s.  6:  32.  pL  ,S.f.  18.  1858;  Brit. 
Diat.6.  pL  /./.  .i.  1871-73.  Schmidt,  Atlas />/.  7./.  <s'.  70  // (unnamed), /)/.^\/.  ,>6 
(type),/.  SI  (unnamed).  1875.     Rabh.  Fl.  Eur.  Alg.  1:  184.  1864.     DeToni.  Syli. 


«  Sv.  Vet.  Akad.  Handl.  26^:  1894;  27^:  ISl).'). 

b  Van  Heur.  Treat.  Diat.  18%. 

t-  Van  Heur.  Synop.  pi.  26. f.  18.  1881. 

d  Pcrag.  I^*  Diatomiste  1^-^:  pl8.f..',i  V*.  181)1. 

f  Schmidt,  Atlas  pi.  Uhi.f.  id.  1894. 

/('f.  Sv.  Vet.  Akad.  Handl.  26^:  124.  1894;  and  Van  Heur.  Treat.  Diat.  157.  1896. 

<y  Herib.  Diat.  Auverg.  150.  1893. 

ft  Van  Heur.  Treat.  Diat.  239,  242  245.  1896. 

1  Sv.  V<'t.  Akad.  Handl.  26':  124.  1894. 

;•  Van  Heur.  Treat.  Diat.  162-237.  1896. 
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AI?.  2:  93.  1891.     O'Meara,  PrtK-.  Roy.  Irish  Acad.  II.  2:  384  (pi.  J/.  /".  JO.  worth- 
less). 1875.     rieve,  Sv.  Vet.  Akad.  Ilaiull.  26-:  94.   1S94.     Pritch.  Hist.  Iiifiii^. 
ed.  4.  899.  1H(J1. 
Xavicula  fusca  (\refi.  variety;  Schmidt.  Alias/)/.  7./.  /    ;.  1875:  Jahresb. 

Komm.  Deut.  Meere2:  pi.  »./.  :^6.  1874. 
Xancula  smilhii  Breh.  variety;  Van  Hear.  Treat.  Dial.  198.  1896. 
This  beautiful  form  is,  as  Van  Heurck  claims,  near  to  X.  smithii  Hreb.,  but  is  vai^tly 
finer  and,  so  far  as  1  have  seen,  it  never  shows  the  double-beaded  striae  of  that  species, 
ilM  striae  being  delicate  and  obscurely  moniliform.  Its  re-^emblance  to  X.fiisca  ((ireir. ) 
Ralfs  is  also  superficial.  Schmidt's  figures  of  that  species  quoted  al)ove  are  quite  dis- 
tinct from  ( Gregory's  type,  originally  published  as  A',  smithii  Breb,  variety  /j/^ra  (ireg., 
its  true  name,  for  as  Ralfs,  who  makes  it  a  separate  species.  says.«  it  "differs  from  X. 
smithii  Breb.  in  its  much  larger  size  and  more  distinct  striae.''  It  is,  therefore,  even 
more  strongly  in  contrast  with  the  present  species,  and  I  agree  with  (ieve  and  De 
Ton  i  in  recognizing  its  distinctness.  The  peculiar  termination  of  the  two  halves  of  the 
raphe  at  the  center  of  the  valve  ^  is  well  displayed  in  a  specimen  accompanying  this 
rei)ort . 

Found  at  station  2920H,  Hawaiian  Islands. 

Kavicula  anceps  (Ehrenb.)  Mann. 

Stauroncis  aneeps  Ehrenb.  Phys.  Abh.  Akad.  Wi.^n.  Berl.  1841:  306,  422.  pi.  )i.  I.f. 

i<*?.  1843.     Kiitz.   Bacill.   \0b.  pi  :iU.f.  J,.  \^\A.     W.   Smith.   Synop.  Brit.  Dial. 

1:  60.  pi  19.  f.  190.  1853.     Brun,   Dial.    Alp.   89.  pi  9.f.  1-J.  1880.     Van  Heur. 

Synop.    68.  pi  4./.  4-S.  1881;  Treat.  Dial.  160.  pi  I.f.  o.>  o7.   1896.     Schum. 

S<hrift.    Phys.   Okon.   Ges.    Konigsb.   6:    22.  pi  i.  /.  2:.  1864.     Wolle,  Dial. 

N.  A.  pi  s'f,  4  (not/.  S9).  1890.     De  Toni,  Syll.  Alg.  2:  211.     (Meve,  Sv.  Vet. 

Akad.  Handl.  26-:  147.  1894.     Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^:  48. 

pi  S.f.  65.  1880. 
Stauroneis  amphicfphala  Kiitz.  Bacill.  105.  pi  30.  f.  Jo.  18^11.     Pritch.  Tli.'^t.  Infus. 

ed.  4.  912.  1861.     Schum.  Schrift.  Phys.  Okon.  (ies.  Konigsb.  22.  pi  >.J.  *9.  1864. 
SiauToneis  linearis  Y}\x^\\h.  Phys.  Abh.  Akad.  Wt  <s.  Berl.  1841:  300.  pi  /.  //./.  11. 

1843  ?;  Mikrog.  pi  .39.  ILf.  106.  1854. 
In  adopting  the  above  name  to  represent  this  widely  known  and  variable  diatom 
I  am  led  by  considerations  of  policy  only.  If  a  strict  observance  of  priority  w(»re  fol- 
lowed Ehrenberg*8  linearis  would  probably  have  lo  sujK^rsede  his  anceps,  as  the  former 
appears  earlier  in  both  the  text  and  plates  of  his  article.  CMevc  questions  the  union 
of  linearis  with  this  species.  To  me  it  seems  impossible  to  diagnose  either  of  them  with 
any  accuracy.  Certainly  the  numerous  figures  of  both  given  by  Ehrenberg  represent 
a  considerable  number  of  species.  And  it  is  because  1  can  not  see  the  boundaries  of 
these  two  names  by  means  of  the  original  citations  that  I  am  unwilling  to  overturn  the 
above  accepted  and  widely-known  specific  name  for  a  theoretically  earlier  one.  Diatoms 
di  ffer  from  most  other  organ  isms  in  that  their  minuteness  and  delicacy  of  structure  are  so 
extreme  that  only  by  the  finest  lenses  and  the  most  exact  drawings  can  their  specific 
characteristics  be  seen  and  recorded.  As  a  consequence,  most  of  the  earlier  observa- 
tions of  the  more  minute  diatoms  are  untrustworthy,  and  t(K)  much  weight  is  attached  to 
the  names  assigned  in  these  writings.  A  large  part  are  veritable  nomina  nuda.and 
.should  be  given  consideration  only  when  subi^efpient  repetitions  establish  their  char- 
acter. For  this  reason  anceps  is  to  be  preferred  to  liiuaris.  The  union  of  the  Stau- 
n)neis  diatoms  with  Xavicula  has  been  discussed  under  the  genus. 
Found  at  station  3669H,  along  Kurile  Chain. 


o  Pritch.  Hist.  Infus.  ed.  4.  898.  1S6I. 
6Cf.  Schmidt,  Atlas  pi  7./.  .i.  IN75. 
cSv.  Vet.  Akad.  Ilandl.  26':  147.  ISIM. 
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Navicula  eintillaruzn  (Cleve  &  (Irun. )  Mann. 
Alloneis  (Navimda  ?)  antillarum  Cleve  k  Grun.  in  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl. 
5^:8.  p/.  2.  f.  11.  1878.     Ca?tr.  Rep.  Voy.  Chall.  Hot.  2:  35.  pi.  15.  f.  5,  pL  eo.  f. 
14,  pi  28.  f.  14.  1886. 
Scoliopleura  antillarum  Pellet.  Diat.  288./.  ,A:?/.  1888-89.     De  Toni,  Syll.  Alg.  2: 

265.  1891. 
Trachynas  antillarum  Cleve,  Sv.  Vet.  Akad.  Handl.  26-:  193.  1894. 
Navicula  {Allonns  ?)  kurzii  Grnn.;  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  6®:  8.  pi.  2. 

/.  12.  1878. 
The  la.st  does  not  t«ecni  to  me  to  be  a  good  synonym,  but  as  I  have  not  been  able  to 
examine  a  specimen,  and  a^s  Cleve  himself  is  the  authority  f')r  its  identity,  I  must 
accept  his  judgment  rather  than  his  illustrations. 

Found  at  stations  2823,  2835,  Gulf  of  California  and  off  Lower  California. 

Navicula  omaruensis  i  Cleve)  Mann. 

Navicula  apis  Ehrenb.  err.  det.  Donk.  Brit.  Diat.  48.  pi.  7./.  3.  1871  73.  Schmidt, 
Atlas  pi.  12.  f.  16,  18-19,  22-2J,  2o.  1875;  pi.  174.  /  I'i.  1892.  Schmidt.  Jahre^h. 
Komm.  Deut.  Meere  2:  86.  pi.  l.f.9.  1874.  not  Ktttz. 

Pinnularia  apis  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  420.  pi.  S.  VIII.  f.  IS. 
1843? 

Diphncis  adonis  Brun  variety  omaruensis  Cleve,  Sv.  Vet.  Akad.  Handl.  26-:  85. 
1894. 

Navicula  didyma  Ehrenb.  err.  det.;  DeToni,  Syll.  Alg.  2.  72.  1891. 

As  Cleve  says«  it  is  impossible  to  decide  positively  what  A',  apis  (Ehrenb.)  Kutz. 
really  denotes.  Ehrenberg's  figure  and  description  of  Pinnularia  apis  make  it  rea- 
sonably certain  that  it  is  not  the  present  species;  nor  are  the  synonyms  cited  by 
Donkin  at  all  illuminating.  Kiitzing's  figure^  is  almost  anything  but  Donkin's 
diatom,  and  more  unlike  it,  if  possible,  is  W.  Smith's  figure  determined  as  N.  didyma 
Kiitz.  c  I  therefore  look  upon  Donkin's  form  as  a  distinct  species.  Although  Ehren- 
berg'sname  can  not  be  satisfactorily  determined,  it  is  inapplicable  to  the  present 
specie^  as  above  noted,  and  as  there  is  so  much  doubt  about  Grove  and  Cleve 's  identifi- 
cation it  may  be  advisable  to  drop  the  name  entirely  until  more  accurate  information 
is  available.  I  have  therefore  selected  the  name  omnruensis  as  the  only  one  tenable. 
The  form  called  N.apis  Ehrenb.,  by  Grove  and  Cleve  (?)<^  (Clever says  *' Grove  & 
Sturt), "  Cleve  unites  with  N.  adanis  Brun,  to  which  it  bears  no  trace  of  resemblance. 
DeToni  bundles  the  whole  list  together  under  N.  didyma  Ehrenb.,  giving  without 
comment  many  utterly  irreconcilable  figures./  That  Schmidt  recognizes  the 
independent  status  of  Donkin's  form  is  evidenced  by  the  figures  given  by  him  under 
that  name.^ 

Found  at  station  2848,  south  of  Alaska  peninsula. 

Naviciila  ardua  Mann,  sp.  no  v.  Plate  LI  II,  figures  2.  3. 

Valval  view  long-lanceolate,  with  sides  not  curved  but  proceeding  in  straight  lines 
from  the  broad  central  portion  to  the  rounded  apices;  costae  set  at  an  angle  of  45"  until 
very  near  the  apices,  then  transverse;  broader  at  their  outer  ends;  remote  from  the 
raphe,  leaving  a  hyaline  line  on  either  side  of  it;  those  at  the  center  of  the  valve  slightly 

oSv.  Vet.  Akad.  Ilandl.  262;  91.  1894. 
6K(Stz.  Bacill.  pi.  28.  f.  76.  1844. 

c\V.  Smith,  Synop.  Brit.  Diat.  1:  53.  pi.  17.  J.  lo4a.  1853. 
d  Schmidt,  Atlas  pi.  174.  f.  IS. 
eSv.  Vet.  Akad.  Handl.  26^:  85. 1894. 

/  Kutz.  Bacill.  pi.  4./.  7.  and  pi.  28.  f.  75.  1844.  Donk.  Brit.  Diat.  pi.  7./.  S.  and 
pi.  7.f.  Sa.  1871-73. 

f7  Schmidt,  Jahresb.K  omm.  Deut.  Meere  2:  86.  1874. 
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shorter,  giving  thereby  a  broader  hyaline  area  around  the  central  nodule;  zonal  view 
pubre<tangular,  with  rounded  corners,  slightly  narrowed  at  the  middle  by  the  depres- 
sion of  the  centers  of  the  valves;  zone  or  girdle  broad  and  hyaline. 

Length  of  valve,  0.06  mm.;  width  of  valve,  0.01  mm.     Costae,  52  in  0.1  mm. 

I  have  named  this  minute  Xavicula  with  reluctance,  having  tried  to  brirg  it  into 
union  with  several  known  forms,  such  as  Gomjihonema  gracile  naiinilaides  Grun.,o  or 
with  .V.  tenella  Breb.  b  It  could  be  looked  upon  as  a  wide  variety  of  the  former  of  these 
two,  which  is  the  same  as  (romphonenia  nariculoides  W.  Smith,  if  that  diatom  were  at 
all  like  the  figure  given  in  Strose,c  but  the  identification  there  is  incorrect.  The 
zonal  view  is  beyond  question  that  of  a  Navicula,  and  Stnxse  shows  his  doubt  of  the 
name  by  an  interrogation  point.  My  sp>eciea  resembles  somewhat  a  minute  specimen 
of  X.  pennata  Schmidt,**  but  the  strictly  unbeaded  costae  of  my  species,  as  well  as  the 
size,  precludes  a  union.  Its  nearest  representative  is  an  unnamed  figure  of  Schmidt's, « 
which  it  closely  resembles  except  in  the  matter  of  the  apices. 

T>'pe  in  the  U.  S.  National  Museum,  No.  590144,  from  station  2680H  off  central 
California,  October  11.  1891;  864  fathoms,  bottom  of  brown  mud  and  sand. 

Navicula  arenaria  Donk.  Quart.  Joum.  Micr.  Sci.  n.  s.  1:  10  pi.  l.f.  8.  1861;  Brit. 

Diat.  56.  ph  8.f.  5a-c.    1871-73.     Rabh.  Fl.   Eur.   Alg.   1:  177.  1864.     Grun.; 

Schmidt,  Atlas  pi.  47.  f.  SS-40  (not/.  41).     1876.     Van  Hcur.  Synop.  pi  S.  f.  18. 

1881?.   O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  411.  pi   U.  f.  17.  1875.     Lagers. 

Bib.  Sv.  Vet.  Akad.  Handl.  3'*:  34.  1876.     Leud.-Fort.  Mem.  Soc.  Emul.  St. 

Bricuc  23.  1879,  not  II.  L.  Smith,  Sp.  Diat.  Typ.  no.  250.  1874. 
Navicula  lanceolata  KQtz.;  C'levc,  Sv.  Vet.  Akad.  Handl.  27^:  22.  1895.     Van  Heur. 

S\Tiop.  88.  1885.  De  Toni,  Syll.  Alg.  2:  58.  1891,  not  Cymhella  lanceolata  C.  Ag. 
Although  there  is  similarity  between  certain  figures  called  N.  lanceolata  (C.  Ag.) 
Ktitz.  and  the  above  species,  I  find  none  that  can  be  considered  the  same.  In 
fact,  I  am  at  a  loss  to  decide  what  this  lanceolata  of  Kiitzing  is  specifically.  No  defi- 
nite idea  can  be  obtained  from  the  original  descriptions  and  figures,/  the  figures 
showing  a  variety  of  outlines,  but  devoid  of  any  markings  known  in  Navicula.  I 
notice  that  Clever  passes  overall  citations  from  Kiitzing  and  apparenlh  bases  his 
conception  of  the  species  on  the  dracription  and  figure  in  Lagerstcnlt.^  If  so,  it 
is  quite  irreconcilable  with  Donkin's  species.  I  think  that  here,  as  in  some  other  cases, 
Cleve  has  carried  condensation  beyond  the  point  of  usefulness.  The  specimens 
found  by  me  are  so  exactly  Donkin's  type  that  I  accept  his  name  as  valid. 
Found  at  station  3635H,  Bering  Sea. 

Navicula  aspera  Ehrenb.;  Donk.  Brit.  Diat.  62.  pi  10.  f.  la-c.  1871-73.  Van  Heur. 
Synop.  94.  pi  10.  f.  IS.  1881;  Suppl.  pi  B.  J.  26.  1885;  Treat.  Diat.  205,  pi  4./. 
165.  1896.  Schmidt,  Atlas  pi  48.  f.  2-6,  21  if.  14-15  doubtful).  1876.  Grim. 
Denkschr.  Akad.  Wien  48^:  56.  pi  I.  J.  20.  1884.  Pant.  Beitr.  Bacill.  Ung. 
2:  42.  pi  10.  f.  180.  1889.  Schultze,  Bull.  Torr.  Club  14:  70.  pi  66.  f.  6.  1887. 
De  Toni,  Syl.  Alg.  2:  109.  1891. 
NaiHcula  aspera  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1841:  206.  1842,  nom.  nud.; 
Mikrog.  pi  .i5A,  XX.  f.  5.  1854,  as  synonym. 

a  Van  Heur.  Synop.  pi  24./.  IS,  1881. 

«>  Van  Heur.  Synop.  pi  7./.  20-21.  1881. 

<"Stro8e,  Bacillarienlager  pi.  l.f.  18,  21,  1884. 

d Schmidt,  Atlas/)/.  48./.  41 -4S.  1876. 

''Op.  cit.  pi  46./.  65. 

fC.  Ag.  Consp.  Diat.  9.  1832.     KUtz.  Bacill.  94.  pi  28./.  i8,  pi  .30./.  48.  1844. 

aSv.  Vet.  Akad.  Handl.  26^:  1894. 

^Oi\.  Kgl.  Vet.  Akatl.  41^-^:  49.  pi  8./  5.  1884. 
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Stauroptera  aspera  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  299,  387.  pi.  1.  I.f, 

1-2,  pi.  1.  III.  f.  /-;?,  pi.  2.  VI.  f.  20.  pi.  4.  IV.  /  /  (?).  1843;  Mikn)g.  pi  19. 

f.  26,  pi.  S5A.  XX.  f.  5.  1854.     Bail.  Sraithson.  Contr.  Knowl.  7:  pi.  1.  f.lS.  1854. 

Stauroptera  achnantheh  Ehrenb.  Phys.  Abh.  Akad.  Wise.  Berl.  1841:  387.  pi.  i.  III. 

/  7  (?).  pi.  4-  Illf.  2  (?).  1843,  not  Ehrenb.  Mikn)g.  pi.  17.  I.J.  10.  1854. 
Stauroneis  aspera  Ktitz.  Bacill.  106.  pi.  29.  f.  Ua-h.  1844. 

Stauroneis  pulchella  W.  Smith,  Synop.  Brit.  Diat.  1:  61.  pi.  19.  f.  I94a-b.  1853. 
Stauroptera  oblonga    Bail.  Smithson.  Contr.  Knowl.  7:   10.  pi.  1.  f.  17  i?).  1854. 
Schmidt,   Atlas  pi.  4S.  f.    16  1876?    Castr.    Rep.  Voy.   Chall.  Bot.   2:   24.    pi. 
20.  f.  7.  11.  1886. 
Navicula  ntumeyeri  Jan. ;   Schmidt,  Atlas  pi.  48.  /.  /  1876? 
Naincula  pseudoaspera  Pant.  Beitr.  Bacill.  Ung.  3:   pi.  18.  f.  258.  1893. 
Trachyneis  aspera  Clove,  Sv.  Vet.  Akad.  Handl.  26^:    191.  pi.  S.f.  37.  1894. 
I  have  markiKl  several  of  the  above  synonyms  as  doubtful,  among  them  the  S. 
oblonga  of  Bailey,  though  what  Castracane  calls  by  that  name  is  an  unquestionable 
example  of  the  present  species.     I  exclude  the  following  species  classed  as  sjTionyms 
by  Cleve  :  Stauroneis  robusta  Petit**,  Stauroneis  pygmea  Castr.,^  Xai^icula  contraniina 
Schmidt,  <"  Naiicula  rf^irfwa  Schmidt,^  Navicula  amphora  Brun.,«  .Varicu/a  schmidtiana 
Grun.  / 

De  Toni,  though  recognizing  Stauroneis  as  a  valid  genus,  considers  this  particular 
species  to  be  a  Navicula. 

Found  at  stations  2808,  2848,  2920H,  3013H. 
Navicula  (aspera  P)  intermedia  Grun.;  Schmidt,  Atlas  pi.  48.  f.  14-15.  1876. 

I  mention  this  variety  separately  because  I  think  with  Schmidt  that  it  is  class^-d 
with  N.  aspera  with  much  difficulty.  I  discovered  it  in  different  dredgings  from 
those  that  yielded  A'',  aspera. 

Found  at  stations  2807.  2823,  2919,  3611,  Galapagos  Islands  to  Bering  Sea. 
Navicula  bisulcata  Lagers.  Bih.  Sv.  Vet.  Akad.  Handl.  1'*:   31.  pi.  l.f.  8-9.  1873. 
Schmidt,  Atlas  pi  49.  f.  15,  17,  18.  1877.     De  Toni,  Syll.  Alg.  2:  150.  1891. 
Neidium  bisulcatum  Cleve,  Sv.  Vet.  Akad.  Handl.  26":   68.  1894. 
It  has  the  general  build  of  A^  Jirma  Kiitz.,  but  is  of  extreme  delicacy  and  fineness 
of  structure.     It  res(»mbles  far  less  A',  scita  W.  Smith, ^  to  which  Cleve  compares  it,  this 
lattc  r  having  dotted  and  slightly  radiating  striae  and  no  pronounced  hyaline  central 
areii. 

Found  at  sUtion  3712H,  Okhotsk  Sea. 
Navicula  bombus  (Ehrenb.)  Kiitz.  Sp.  Alg.  83.  1849.     Rabh.  Fl.  Eur.  Alg.  1:  204. 
1864.    Greg.  Trans.  Roy.  Soc.  Edinb.  21:  484.  pi  9./.  12.  1857.    Donk.  Brit.  Diat. 
50.  pi  7./.  7a  (not/  76).  1871-73.     O'Meara,  Proc.  Roy.  Irish  Acad.  H.  2:  401. 
pi  Si.f.  28.  1875.     Schmidt,  Atlas  pi  69.  f.  28-29.     Van  Heur.  Synop.  90;  Suppl. 
pi  B.  f.  22.  1885.     Pritch.  Hist.  Infus.  ed.  4.  893.  1861.     Cleve,  in  Nordensk. 
V(>ga  ExpcKl.  3:   471.  1883.     De  Toni,  Syll.  Alg.  2:   75.  1891.     Van  Heur.  Trent. 
Diat.  194.  plS.f.  149.  1896. 
Pinnularia  bomkis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1844:    30.  1845. 
Diploneis  bombus  Ehrenb.  Mikrog.  pi  19.  f.  SI.     Cleve,  Sv.  Vet.  Akad.  Handl.  26*: 

90.  1894. 
Navicula  bombus  Ehrenb.;  Schmidt,  Atlas  ed.  2.  pi  Li.  f.  4-14,  16.  1885. 


aFonds  de  la  Mer  3:  185.  pi  5./.  16a-b.  1877. 

6  Castr.  Rep.  Voy.  (^hall.  Bot.  2:  25.  pi  29,  f.  7.  1886. 

c  Schmidt,  Atlas  pi  48./.  17-18.  1876. 

dOp.  cit.  pi  4^.f.  29. 

f  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31':   32.  pi  15.  f.  S.  1891. 

/Schmidt,  Atlas  pi  48.   if.  12-13  unnamed),/.  19-20.  1876. 

gAnn.  Mag.  Nat.  Hist.  II.  19:  8.  pi  2./.  4.  1857. 
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Xaiicula  (jemina  Kutz.  Bacill.  100.  1844? 

Xaiicula  gennna  Schmidt,  Atlas  pi.  IS.  f.  4-9,  13-14,  Ifi-   1875;  Jahresb.  Komm. 

Deut.  Meere  2:  pi.  l.f.  7  (not  pi.  Z.J.  1).  1874. 
This  brilliant  and  massive  diatom,  though  a  well-markenl  species,  is  represented 
by  many  figures  so  bad  as  to  cause  confusion.  Some  of  Schmidt's  figures  a  of  this  as 
well  as  of  the  synonymous  N.  gemina^  are  much  t(x>  delicately  represented,  while 
oUiers  c  are  so  aberrant  as  to  be  difficult  of  recognition.  Wolle's  figures  ^  are  absolutely 
deceptive.  The  form  called  by  Donkin«  '*  a  var.  from  Northumberland''  is  evidently 
an  example  of  N.  didyma  (Ehrenb.)  Ktitz.,/it  also  being  from  Northumberland.  The 
best  figures  of  the  type  are  those  of  Ehrenberg^  Van  Heurck,  and  Schmidt,  ff  enu- 
merated below. 

Schmidt  wrote  ''iV.  gemma  A.  S."  instead  of  N.  gemina  Ktitz.  or  N.  ganhia 
(Ehrenb.)  KUtz.,  because,  as  he  states,  he  was  unable  to  figure  out  what  the  older 
names  represented.  Cleve  avoids  the  difficulty  by  omitting  any  reference  to  Ktitzing 
or  to  the  Pinnularia  gemina  Ehrenb.  as  figured  in  Schmidt's  Atlas  '^  or  the  Navicula 
hombus  Ehrenb.  It  is,  however,  certain  that  all  these  are  the'same,  unless  it  be  the 
P.  gemina  Ehrenb.,  which  in  its  single  reference  I  look  upon  as  a  nomen  nudum. 

Found  at  stations  2916II,  2920H,  Hawaiian  Islands. 
Navicula  brasilieiiBJEi  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  13:   152.  pi.  14.  f.  10.  1863; 
inFenzl,  Reise  Novara  Bot.  1:  19.  1870.     Schmidt,  Alias  pi.  6.f.  19-21,  23-25, 
pi.  6.  /.  31-33  (unnamed).  1875.     Oastr.   Rep.  Voy.   (^hall.   Bot.  2:  30.  pi.  20. 
f.  1-2.  1886.     Pant.  Beitr.  Bacill.  Ung.  2:  43.  pi.  5.  f.  82.     Cleve,  Sv.  Vet.  Akad. 
Handl.  2T\  47.  pi.  l.f.  19.  1895.     De  Toni,  Syll.  Alg.  2:   55.  1891. 
My  specimens  are  identical  with  some  unnamed  figures  of  Schmidt's,*  which  he  is 
disposed  to  regard  as  representing  a  new  species.     The  minute  differences  he  cites  for 
separating  these  forms  from  the  above,  as  figured  by  him  on  the  same  plate,  are 
hardly  sufficient  to  mark  them  as  varieties,  much  less  species. 

Found  at  station  2920H,  Hawaiian  Islands. 
Navicula  brevis  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  478.  pi.  9.  f.  4-  1857.  Van 
Heur.  Synop.  pi.  11.  f.  18-19.  1881.  Donk.  Brit.  Diat.  19.  pi.  3.  f.  4-  1871-73. 
Schmidt,  Jahresb.  Komm.  Deut.  Meere  2:  pi.  2.  /.  14-15.  1874.  Pritch.  Hist. 
Infus.  ed.  4.  899. 1861.  Wolle,  Diat.  N.  A.  pi.  10.  f.  7, 17.  De  Toni,  Syll.  Alg.  2: 
123.  Cleve,  in  Nordensk.  Vega  Exped.  3:  465.  1883. 
Navicula  {hrexis  \2kT\Qiy  ?)distoma  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl. 

17^:   SO.pl.  l.f.  25-26.  1880. 
Caloneis  brevis  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  61,  1894. 

Cleve  mentions  as  a  possible  synonym  N.  crassa  Greg.  J  In  form  they  are  much 
alike,  but  I  do  not  regard  them  as  the  same.  If  they  were,  N.  crassa  would  super- 
sede N.  brevis.  Gregory  certainly  did  not  consider  them  the  same,  and  as  Cleve  & 
Grunow  point  out,*  they  are  distinguished  by  the  far  finer  dotting  of  the  striae  in  N. 
brevis. 
Found  at  station  2885,  off  Oregon. 


o  Schmidt,  Atlas  ed.  2.  pi.  13.  f  1-12. 1885. 
ft  Schmidt,  Jahresb.  Komm.  Deut.  Meere  2:  pi.  2.f.  1.  1874. 
c  Schmidt,  Atlas  pi.  69./.  28-29.  1881. 
rf Wolle,  Diat.  N.  A.  pi.  10.  f.  47-48,  50,  pi.  23.  f  3.  1890. 
^  Donk.  Brit.  Diat.  pi.  7.  f  7b.  1871-73. 
/Donk.  op.  cit.f.  8. 

(/Ehrenb.  Mikrog.  pi.  19.  f.  31.  1854.     Van  Heur.  Synop.  Suppl.  pi.  B,f,  22.  1885. 
Schmidt,  Jahresb.  Komm.  Deut.  Meere  2;  pi.  l.f.  la-b.  1874. 
*Ber.  Alsad.  Wiss.  Berl.  1840:  214.  1841. 
<  Schmidt,  Atlas  pi.  6.f  31-33.  1875. 
;Quart.  Joum.  Micr.  Sci.  3:  41.  pi.  4.f  18.  1855. 
*Sv.  Vet.  Akad.  Handl.  17-:  30.  1880.  ^  , 
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Navicula  davata  Grog.  Trans.  Mirr.  Soc.  Lond.  n.  s.  4:  46.  pi.  5./.  17.  1856.  Donk. 
Brit.  Diat.  15.  pi.  2.f.  S.  1871-73.  Schmidt,  Atlas  pi.  S.f.  IS,  pi.  10.  J.  50.  1881:  pX. 
U9.  f.  16.  1888;  Jahn^sh.  Komm.  Deut.  Meere  2:  pi.  l.f.  SS.  1874.  Cleve,  Sv. 
Vet.  Acad.  Handl.  27^:  61.  1895.  Pritch.  Hist.  Infiis.  tnl.  4.  848.  1861.  O'Meara, 
Proc.  Roy.  Irish  Acad.  II.  2:  386.  pi.  S2.f.  2S  (figure  poor).  1875. 
Navicula  wrightii  O'Meara,  Quart.  Joum.  Micr.  Sci.  n.  s.  7:  116.  pi.  5,f.  4  (figure 

poor).  1867. 
Navicula  caribaea  Cleve;  Schmidt,  Jahresb.  Komm.  Deut.  Meere,  2:  89.  pL  1./,  40, 

1874;  Atlas/)/,  t.f.  17.  1875;  pi.  70. J.  48.  1881? 
Navicula  hemvedyi  W.  Smith;  Van  Heur.  Synop.  93.  1881;  Treat.  Diat.  204.  1896. 

De  Toni,  Syll.  Alg.  2:  104.  1891. 
Navicula  lyra  Ehrenb.;  Schmidt,  Atlas  pi.  70.  f.  47.  1881.  Hab.  Cat.  193,  212.  1877. 
This  diatom  stands  midway  between  N.  lyra  Ehrenb.  and  N.  hennedyi  \V.  Smilh. 
The  union  here  of  O'Meara's  N.  wrightii  is  justified  by  Cleve,  though  the  figure  in  the 
above  citation  would  not  lead  one  to  suspect  it,  unless  it  were  compared  with  the 
equally  deceptive  figure  by  O'Meara  of  N.  davata.  Most  of  that  author's  machine- 
made  illustrations  are  useless  for  identification.  The  specimens  found  by  me  are 
the  variety  with  the  spaces  between  the  marginal  and  median  striations  strongly 
granulated  instead  of  hyaline. 

Found  at  station  2807,  Galapagos  Islands. 
Navicula crabro  (Ehrenb.)  Ktitz.    Sp.  Alg.  83. 1849;  W.  Smith,  Synop.  Brit.  Diat.  94. 
1856.     Grev.  Quart.  Joum.  Micr.  Sci.  5:  7.  pi.  S.f.  11.  1857;  Pritch.  Hist.  Infus. 

ed.  4.  894.  1861.     Rabh.  Fl.  Eur  Alg.  1:  204.  1864.     Grun.  Verb.  Zool.  Bot.  Ges. 

Wien    10:  524.  pi  S.f.  21.  1860;  in    Fenzl,    Reise   Novara   Bot.    1:  18.  1870. 

Donk.  Brit.    Diat.    46.  p/.  7.  f  1.  1871-73.     Schmidt,  Jahresb.   Komm.  Deut. 

Meere  2:  pi.  l.f.  5-6,   pi.  i.f.  4-  1874;   Atlas   pi.  69.  f.  1-4.  1881;  pi.  174.  /  4, 

6-7.  1892.     De  Toni,  Syll.  Alg.  2:  68.  1891.     Van  Heur.  Synop.  83.  pi.  9.f,  1-*. 

1881;  Treat.  Diat.  192.  pi.  S.f.  144.  1896. 
Pinnularia  crabro  Ehrenb.  Ber.  Akad.  Wiss.  Beri.  1844:  85.  1845.     Rabh.  Fl.  Eur. 

Alg.  1:  219.  1864. 
DiploTicis  crabro  Ehrenb.   Mikrog.   pl.l9.f.29a-c.\Hb4.    Cleve,   Sv.   Vet.   Akad. 

Handl.  262:  100.  pi.  2.f.  8  (?),  10  (?),  11.  (?)  (not/.  9).  1894. 
Navicula  pandura  Breb.  Mem.  Soc.  Sci.  Nat.  Cherb.  2:  253./.  4-  1854.     Schmidt, 

Jahresb.  Komm.  Deut.  Meere  2:  pi.  2.f.  S.  1874;  Atlas  pi.  11.  f.  1-2,  4y  8-9. 1875. 

Greg.  Trans.  Micr.  Soc.  Lond.  n.  s.  4:  43.  pL  S.f.  11.  1856.     Truan  <&  Witt,  DLu. 

Hayti  17.  pi.  4.f  14.  1888. 
Pinnularia  pandura  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  489.  pi.  9.f.  22.  1857. 
Navicula  multicostata  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  524.  pi.  l.f.  IS.  1860 

(figure  bad).     Schmidt,  Atlas  pi.  11.  f.  14-20,  pi.  12.  f  71-72.  1875.     De  Toni. 

Syll.  Alg.  2:  69.  1891. 
Pinnularia  multicostata  Rabh.  Fl.  Eur.  Alg.  1:  219.  1864. 
Navicula  greiillei  Donk.  Brit.  Diat.  47.  1871-73. 
Navicula  nitida  W.  Smith;  Greg.  Trans.  Micr.  Soc.  Lond.  n.  s.  4:  44.  pi.  S.f.  12* 

(not/.  12). 
Navicula  dirrhombus  Schmidt,  Atlas  pi  11.  f.  21-22.  1875;  pi  69.  f  9-10.  1881. 
Navicula  suspeda  Schmidt,  Atlas  pi  11.  f  12-13,  26-27.  1875? 
Navicula  gibelii  Schmidt,  Atlas  pi  12.  f.  7S.  1875? 
Navicula  separabilis  Schmidt,  Atlas  pi  11.  f.  3,  5-7,  10,  17.  1875. 
Navicula  erpleta  Schmidt,  Atlas  pi  69.  f  7-8.  1881? 
Navicula  polita  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31*:  37.  pi  15.  f  1. 

1891. 
Navicula  gloriosa  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31*:  34.  pi  15.  f.  8, 

12.  1891. 
Navicula  navigans  Brun;  Schmidt,  Alias  pi  174.  f.  1.  1892. 
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Navirula  Merialis  Schmidt,  Atlas;  />/.  174./.  -i.  1H92. 
yaviculn  omata  Schmidt.  Atlas  />/.  69.  f.  5.  1875;  pi.  174./.  ^o.  1892. 
The  above  synonymy  agrees  mainly  with  that  of  Cleve.'*  I  have,  however,  placed 
question  marks  after  some  in  the  list;  for  although  they  are  near  enough  to  N.  crabro 
to  suggest  their  union,  I  am  not  satisfied  as  to  the  wisdom  of  uniting  them.  The 
following,  included  hyCleve,  I  exclude  from  the  list:  ^V.  linntanea Svhmidi,  f>  Diplojieis 
crabro  pandurella  Cleve,  <^  N,  con/ecta  Schmidt,  d  N.  mantichora  Pant.''  This  last 
name  is  a  matter  of  doubt,  there  being  no  text  to  accompany  the  figure;  but  judging 
from  the  figure,  as  I  infer  Cleve  did,  I  can  not  take  the  view  that  it  is  a  "corroded' ' 
specimen  of  N.  crabro.  Anyone  who  reads  Schmidt's  pathetic  appeal/ for  guidance 
out  of  the  labyrinth  of  confused  forms  called  N.  crabro,  N.  pandura,  and  N.  muiticos- 
tata  can  not  but  realize  that  Cleve  has  done  a  large  and  valuable  work  in  simplifying 
this  part  of  our  nomenclature. 

Found  at  stations  2807,  2808,  2920H,  3013H,  Galapagos  and  Hawaiian  islands. 
Navicula  curvilineata  Mann,  sp.  no  v.  Plate  LI  I,  figure  4. 

Valve  broadly  oval,  tapering  by  nearly  straight  lines  to  the  subacute  apices;  raphe 
exten8i\ely  curved  near  the  apices  toward  opposite  sides,  and  sharply  bent  at  the 
center  toward  the  same  side;  otherwise  straight;  markings  of  large  massive  beads,  so 
arrange<l  in  rows  as  to  give  curved  lines,  oblique  to  the  raphe,  in  two  directions; 
hyaline  space  much  broader  on  one  side  of  the  raphe  than  on  the  other  ( Alloineis  type) ; 
a  distinct  border  of  strong,  closely  set  lines  perpendicular  to  the  margin,  broadest  at 
the  center  of  the  valve  and  narrowing  proportionately  toward  its  apices;  a  large  hyaline 
stauros  at  the  center,  about  one-half  the  width  of  the  valve. 

Length  of  valve,  0.128  mm.;  width  of  valve,  0.062  mm.  Curved  oblique  striae  (at 
center),  40  to  45  in  0.1  mm.;  radiating  striae  (at  center),  75  to  80  in  0.1  mm. 

This  brilliant  diatom  has  some  resemblance  to  the  following  species,  united  by  Cleve  0 
under  the  names  Anomoeoneis  polygramma  (Ehrenb.)  Cleve,  Stauroneis  polygramma 
Ehrenb.;  *  Navicula  costata  Kfitz.;<  Navicula  bohemica  Ehrenb.,  J  and  Navicula /ossilis 
Ehrenb.* 

Type  in  the  U.  S.  National  Museum,  No.  590145,  from  station  2807,  Galapagos 
Islands,  April  4,  1888;  812  fathoms,  bottom  of  Globigerina  ooze  and  coral  mud. 
Navicula  cuspidata  KOtz.  Bacill.  94.  pi.  S./.  24,  37.  1844.     Rabh.  Sussw.  Diat.  37. 
pi.  5.  /.  16.  1853.     W.   Smith,  Synop.  Brit.  Diat.  1:  47.  pi.  16.  /.  ISl.  1853. 
Pritch.  Hist.  Infus.  ed.  4.  905  (not  pi.  12./.  5).  1861.     Donk.  Brit.  Diat.  39.  pi. 
6./.  6.1871-73.   O'Meara,  Proc.  Roy.  Irish  Acad.  n.  2:357,  pZ.^/././.  1875.   Brun, 
Diat.  Alp.  66.  pi.  7./.  6.  1880.     Van  Heur.  Synop.  100.  pi.  12./.  4.  1881;  Suppl. 
pi.  B.  /  30.  1885;  Treat.  Diat.  214.  pi.  4-/  190-191.  1896.     H.  L.  Smith,  Sp. 
Diat.  Typ.  no.  259.  1874.     Heve,  Sv.  Vet.  Akad.  Handl.  26^;  109.  1894.     Truan, 
Anal.  Soc.  Espan.  Hist.  Nat.  13:  342.  pL  7./.  26.  1884.     I)e  Toni,  Syll.  Alg.  2: 
136.  1891.    Wolle,  Diat.  N.  A.  pi.  12./,  16.  1890. 
Frustulia  cuspidata  Kiitz.  Linnaea  8:  pL  2.  /.  26.  1833. 


a  Sv.  Vet.  Akad.  Handl.  26^:  100-102.  1894. 

b  Schmidt,  Atlas  pi.  11./.  23.  1875;  pi.  69./.  12.  2,i.  1881. 

c  Sv.  Vet.  Akad.  Handl.  26^:  101.  pi.  2./  9.  1894. 

dOp.  cit.  pi.  12./' 46. 

e  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  35./.  490.  1893. 

/Schmidt,  Jahresb.  Komm.  Deut.  Meere  2:  85-86.  1874. 

0  Sv.  Vet.  Akad.  Handl.  27^:  6.  1895. 

*  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  pi  2.  VI. /.  30.  1843. 

i  KOtz.  Bacill.  93.  pi.  3./.  56.  1844. 

i  Ehrenb.  Mikrog.  pi.  10.  /./.  4a.  1854. 

AQp.  cit.  pZ.  10.  I./  6. 
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Navuula  ambi^ua  Ehrcnb.  trr.  del.  ?;  W.  Smith,  Synop.  Brit.  Diat.  1:  51.  pi 
16,  /.  149.  front,  f.  CXLIX.  1853.  Donk.  Brit.  Diat.  39.  pi  6.  f.  5.  1871-73, 
O'Meara,  Proc.  Roy.  Irish  Acad.  11.  2:  360.  pi  31.  f.  10.  1875.  H.  L.  Smith,  Sp 
Diat.  Typ.  no.  243.  1874.  Brun,  Diat.  Alp.  67.  pi  7./.  iJ.  1880.  Van  Heur. 
Synop.  100.  pi  12.  f.  5.  1881;  Treat.  Diat.  214.  pi  ^.  /.  192.  1896.  Truan,  Anal 
Soc.  Espan.  Hist.  Nat.  13:  343.  pi  7.f.  28.  1884.  Grun.  Verh.  Zool.  Bot.  Gee 
Wien  10:  529.  pi  2.f.  SS('^).  1860.  De  Toni,  Syll.  Alg.  2:  137. 1891  (not  Schum 
Schrift.  Phys.  Okon.  Gee.  Konigsb.  10:  88.  pi  2.f.  U.  1869). 
Naricula  sphaerophora  Ktitz.;  Grun.  Verh.  Zool.  Bot.  Gee.  Wien  10:  540.  pi.  J.  f. 

.i4.  I860.? 
Cleve  unites  A^  amhigua  Ehrenb.,  adding  a  question  mark,  and  the  same  in  Kutzing,^ 
to  the  above.  I  can  see  no  reason  for  this.  Ehrenberg's  figures  are  as  usual  not 
uniform,  but  none  of  them,  nor  his  meager  descriptions,  warrant  their  union  with  this 
well-marked  species.  The  fact  is  that  a  number  of  authors,  mainly  those  cited  above, 
have  given  to  a  variety  of  A',  cuspidata  having  the  general  outline  of  some  of  Ehren- 
berg's  figures,  the  name  N.  ambigua  Ehrenb.  The  first  definite  figure  and  description 
ia  by  W.  Smiths  and  many  of  the  older  diatomists  have  maintained  that  the  name 
should  be  credited  to  him,  a  pn)cedure  entirely  out  of  accord  with  modem  usage. 
There  is,  however,  no  questic  n  that  his  species,  m  well  figured  and  described,  belongs 
here.  De  Toni  and  Brun  look  upon  the  two  as  separate,  but  Van  Heurck  and  others, 
while  printing  their  figures  and  descriptions  separately,  state  that  they  are  probably 
alike.  I  have  not  only  examined  the  many  figures  but  a  number  of  specimens  of  the 
two,  as  H.  L.  Smith's  types,  nos.  243  and  259,  and  find  them  to  be  only  unimportant 
varieties. 

Cleve  also  groups  here  N.  sphaerophora  Kutz.<*  The  figure  is  a  little  suggestive 
of  that  species,  but  it  would  be  misleading  to  include  this  distinct  diatom  here.  His 
union  of  A^.  birostrata  Greg.  and<^  N.  quaraererms  Grun.«  is  a  mistake.  It  is  of  inter- 
est that  both  A^.  cuspidata  and  the  variety  called  as  above,  A^  ambigua^  affoid  fre- 
quent examples  of  the  internal  craticular  plates  which  were  formerly  known  as 
Surirella  craticitla,  Craticula  ehrenbergii,  and  Stictodesmis  craticula.  Good  figures  of 
this  structure  are  given  by  Van  Heurck  and  by  Heribaud./ 
Found  at  station  3607,  Bering  Sea. 

Navicula  didyma  (Ehrenb.)  Ktitz.  Bacill.  100.  pi  4./.  VII.  1-2,  pi  28.  /.  75.  1844. 

Pritch.  Hist.  Infus.  ed.  4.  893.  p/.  7./.  61;  pi  15.  f.  12.  1861.    Van  Heur.  Synop. 

90.  pi 9./. 5-6.  1881;  Suppl.  pi  B.f.  20.  1885;  Treat.  Diat.  l^Z.pl.S.f.W.  1896. 

W.  Smith,  Synop.  Brit.  Diat.  1:  53.  pi  17. f.  154,  Front./.  CLIV.    1853.    Donk. 

Brit.  Diat.  51.  pl7.f.8b  (not/.  Sa).  1871-73.     Rabh.  Fl.  Eur.  Alg.  1:  203.  1864. 

Schmidt,  Jahresb.  Komm.  Deut.  Meere  2:  85.  pi  l.f.7a-b.  1874.  Schmidt,  Atlas 

pi  13.  f.  1-3.  1875  (not  pi  69.  f.  SO,  37-39. 1881).     O'Meara,  Proc.  Roy.  Irish  Acad. 

II.  2:  402  (not  pi  33.  f.  29).  1875.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  265.     1874. 

DeToni,  Syll.  Alg.  2:  71.  1891. 
Navicula  {Pinnularia)  didyma  Ehrenb.  Phys.  Abh.  Akad.Wiss.  Berl.  1880:  155. 

1841. 
Pinnularia  didyma  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  383.  pi  2.IV.f.3, 

pi  2.VI./.24,  pi  3.  VII.J.  19{?).  1843.  Jan.,  Schles.    Ges.  Vaterl.  Cult.  1862 -: 

28.  pl2B.f.l3.  1862. 

a  Kutz.  Bacill.  95.  pi  28.  f.  66.  1844. 
ftW.  Smith,  Synop.  Brit.  Diat.  1:  51.  pi  16./.  149.  1853. 
c  Donk.  Brit.  Diat.  34.  pi.  5.f.  10.  1871-73. 
rf  Quart.  Journ.  Micr.  Sci.  3:  40.  pi  4-/-  15.  1855. 
^Verh.  Zool.-Bot.  Ges.  Wien  10:  530.  plS.f.S.  1860. 

/Van  Heur.  Synop.  pi  12.  f.  6. 1881;  Treat.  Diat.  pi  4.  /  193.  1896.     Herib.  Diat. 
Auverg.  pi  4  J.  15.  1893. 
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Diploneis  didyma  Ehrenb.  Mikrog.  pi  18./.  69  (?),  pi  19./,  32,  pl2l./S4  (?),  pi  22. 
/  60  (?).  1854.     Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  90.  1894. 

Here  again  it  is  a  question  if  Ehrenberg  should  be  quoted  as  the  author  of  this  name. 
A  bare  reference  to  Pinnularia  didymva  is  followed  by  a  confusion  of  irreconcilable 
figures.  That  a  well-understood  conception  has  grown  around  this  name  is  certain, 
but  that  it  matches  Ehren berg's  form  or  forms  can  not  be  proved.  Cleve  drops  Ehren- 
berg out  of  the  category,  except  for  the  original  reference.  De  Toni  masses  the  hete- 
rogeneous lot  from  Ehrenberg  and  other  authors  without  comment.  He  also  includes 
here  N.  (Pinnularia)  apis  Ehrenb.  a  thin;^  not  to  be  commended.  There  are  a  large 
number  of  diatoms  of  this  general  build,  and  the  above  species  doubtless  grades  off 
into  N.  bombus  (Ehrenb.)  Kfltz.  on  the  one  hand  and  N.  splendida  Greg,  on  the  other. 
Their  drawings  are  still  more  liable  to  overlap.  But  aside  from  the  fact  that  N.  apis 
Ehrenb.  is  an  indefinite  quantity,  the  modern  conception  of  it  in  Kiitzing,  Donkin, 
and  others  can  not  be  joined  with  this  species. 

Found  at  station  3008H,  Hawaiian  Islands. 

Navicula  distanB  (W.  Smith)  Ralfs,  Pritch.  Hist.  Infus.  ed.  4.  907.  1861.  Schmidt, 
Jahresb.  Komm.  Deut.  Meere  2:  91.  pi  2.  /.  38  (unnamed).  1874.  Schmidt,  Atlas 
pl46./.  n-U.  1876.  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  343  (not  pi  30. 
/  6).  1875.  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  l'^:  17.  1873.  Grun.  in  Cleve  & 
Grun.  Sv.  Vet.  Akad.  Handl.  17^:  38.  pi  2./.  42.  1880.  Grun.  Denkschr.  Akad. 
Wien  48»:  55.  pi  1./  26.  1884.  Van  Heur.  Synop.  Suppl.  87.  pi  A./ 18.  1885; 
Treat.  Diat.  185.  plSj.  133.  1896.  DeToni,  Syll.  Alg.  2:  53.  1891.  Cleve,  Sv. 
Vet.  Akad.  Handl.  27»:  35.  1895. 

Pinnularia  distans  W.  Smith,  Synop.  Brit.  Diat.  1:  56.  pi  18./.  169.  1853.  Rabh. 
Fl.  Eur.Alg.  1:  217.  1891. 

Found  at  stations  3526,  3604, 3635H,  3692H,  Bering  and  Okhotsk  seas. 

Navicula  fluminenfliB  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  520.  pll./.7.  1860. 
Cleve,  in  Nordensk.  Vega  Exped.  3:  463.  1888.  Cleve  &  Grun.  Sv.  Vet.  Akad. 
Handl.  17^:  2S.pll./12.  1880.     DeToni,  Syll.  Alg.  2:  111.  1891. 

Navicula  (/luminensis  var.?)  /loridana  Cleve,  Sv.  Vet.  Akad.  Handl.  18*:  6.  pll, 
/lO.  1881.     DeToni,  Syll.  Alg.  2:  35.  1891. 

JVavicuteioc^yiPant.  Beitr.  Bacill.Ung.  2:  51.  pi  6./.  114.  1889. 

Cleve  makes  this  a  variety  of  Pinnularia  quadralarea  (Schmidt)  Cleve,a  which  is 
his  own  N.  pinnularia.^  He  says,  however,  regarding  N.  Huminensis:  '*I  have  not 
seen  original  specimens  and  am  therefore  uncertain  whether  this  form  belongs  to 
P.  quadraiarea  or  whether  it  is  a  Caloneis."  It  has  no  likeness  to  that  form,  except 
in  its  having  the  transverse  striae  interrupted  by  a  stauros  at  the  center.  My  speci- 
men is  much  larger  than  any  observed  byGrunow,  his  largest  (variety  kuguelensis) 
being  0.057  mm.  long,  while  mine  is  0.085  mm.  long.  But  Cleve's  N.  /loridana  and 
Pantocsek's  N.  loczyi  approach  it,  the  former  being  0.075mm.  and  the  latter  0.081mm. 
long. 

Found  at  station  3692H,  Okhotsk  Sea. 

Navicula  formosa  Greg.  Trans.  Micr.  Soc.  Lond.  n.  s.  4:  42.  pi  5./.  6.  1856. 
Schmidt,  Atlas  p/.  50./.  9-/4  (not/.^,  15).  1877.  H.  L.  Smith,  Sp.  Diat.  Typ. 
no.  274,  1874.  Pritch.  Hist.  Infus.  ed.  4.  909.  1861.  Van  Heur.  Synop.  102. 
pi  11./.  2.  1881-85;  Treat.  Diat.  218.  pi  5./  199.  1896.  De  Toni,  Syll.  Alg. 
2:  142.  1891. 
Pinnularia  oregonica  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1870:  pl.2.I./.10 
1871. 

oSv.  Vet.  Akad.  Handl.  27^:  96.  1895. 

&Ofv.  Kgl.  Vet.  Akad.  Forhandl.  26:  224,  pi  4  J.  1-2.  1868. 

31713— VOL  10  PT  5—07 9 

Digitized  by  LjOOQIC 


344  CONTRIBUTIONS    FROM    THE    NATIONAL    HERBARIUM. 

NaviculaholmiensisClewe.Sy, Yet.  Ak^d.R&ndl.lS^:  S.  pi  2./,  18.  1881. 

Navicula  libumica  Grun. ;  Van  Heur!  Synop.  102.  pi.  ll.f.  3.     1881-85. 

Ca/o?i«w/orwio«a  Cleve.Sv.  Vet.  Akad.  Handl.  26^:  57.  1894. 

The  truly  transverse  striae  of  N .  formosa  fossilis  Pant.o  makes  it  a  questionable  refer- 
ence to  the  |above.  Cleve  puts  it  in  Ckdoneis  liber  (W.  Smith)  Cleve.ft  Gregory's 
original  figure  is  a  little  more  coarsely  striated  than  normal. 

Found  at  station  2929,  off  southern  California. 
Navicula  gemmata  Grev.  Edinb.  New  Phil.  Joum.  n.  s.  10:  30.  pi.  4.  /.  7.  1853. 
Grun.  in  Fenzl,  R^ise  Novara  Dot.  1:  100.  p^  7^.  /.  16.  1870.     Schmidt.  Atlas 
pi. 8./. 38, 42.  1875;  pl.70.f.74  (unnamed).  1882.     Pant.  Beitr.  Bacill.  Ung.   1: 
25.  pi  20.f.  181.  1886.     De  Toni,  Syll.  Alg.  2:  69.  1891. 

Diploneis gemmata  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  98.  1894.      . 

Navicula  pseudogemmata  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  29. f.  420.  1893. 

Navicula  grwnowiiBja,hh.  err.  det.  Schmidt,  Atlas  pi.  70.  f.  73.  1882. 

Navicula  prisiiophora  Schmidt,  Atlas  pi  70.  f.  72.  1882. 

Navicula  medilerraneana  Grun.  \  Schmidt,  Atlas  pi  8./.  40.  1875  (?);  Jahresb.  Komm. 
Deut.  Meere2:  pl2.f.l0.  1874. 

Navicula eudoxiaSchmidt,Ai\^ pi 8./. 39.  1875;  pl70.f.71.  1882. 

Navicula  chimmoana  O'Meara,  Quart.  Journ.  Micr.  Sci.  n.  s.  12:  285.  pi.  13.  f.  1. 
1872.    Moeb.  Diat.-taf.  pi  81. f.  1.  1890. 

Navicula  suluensis  O'Meara,  Quart.  Joum.  Micr.  Sci.  n.  s.   12:  285.   pi  13./.  2. 
1872.     Moeb.  Diat.-tof.  pi  81. f.  2.  1890. 

Navicula  bipuTictata  O'Meara,  Quart.  Journ.  Micr.  Sci.  n.  s.  12:  286.  pi  13.  f.  5. 
1872.     Moeb.  Diat.-taf.  pi  81. f.  5.  1890  ? 

Navicula  Mmpunc(a/a'0'Meara  (?)  Quart.  Journ.  Micr.  Sci.  n.  s.  12:  286.  pi.  13./.  4. 
1872.     Moeb.  Diat.-Uf.  pi  81.  f.  4.  1890. 

I  exclude  from  the  above  the  following  included  by  Clcvc:  ^V.  basilica  Brun  c 
and  N.  spectabilis  Grun.<*  This  last  is  a  preempted  name,  having  been  used  by 
Gregory  in  1856.  Rabenhorst  therefore  renamed  it  A^  grunowii.^  It  is  not  the  same 
as  the  form  so  called  by  Schmidt,  which  is  included  here. 

Found  atsta-tion  2920H,  Hawaiian  Islands. 
Navicula  graeflii  Grun.;  Schmidt,  Atlas  pi  7.  f.5-6.  1875.     De  Toni,  Syll.  Al^j.  2: 
94.     1891. 

Diploneis graeffii  Cleve,  Sv.  Vet.  Akad.  Handl.  26-:  93.  1894. 

Found  at  station  4516H,  Gulf  of  California. 
Navicula  gyrinida  Mann,  sp.  nov.  Plate  LII,  figure  6. 

Valve  broadly  oval,  curving  from  the  center  to  the  rounded  ends;  markings 
moniliform  striae,  extending  from  the  margin  to  a  line  inclosing  a  spindle-shaped 
central  area;  this  area  ribbed  transversely  with  smooth  striae  confluent  with  Ihe 
outer  moniliform  striae,  these  last  being  radiate;  a  minute  H-ehaped  hyaline  central 
space. 

Lfcngth  of  valve,  0.054  mm. ;  wndth  of  valve,  0.035  mm. 

This  species  is  close  to  the  unnamed  figure  of  Schmidt*s,/of  which  he  says,  '*init 
N.  elliptica  schwerlich  zu  vereinen.**  It  is  certainly  impossible  to  call  it  N.  elKp- 
iica  Kutz.^    Nor  can  it  be  either  of  the  irreconcilable  figures  of  N.  elliptica  \V.  Smith.* 


o  Pant.  Beitr.  Bacill.  Ung.  2:  46.  pZ.  20./.  310.  1889. 

6Sv.  Vet.  Akad.  Handl.  26^:  55.  1894. 

c  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  31':  32.  pi  15./.  14.  1891. 

d  Verb.  Zool.  Bot.  Ges.  Wien  10:  533.  pi  1./  11.  I860. 

«Rabh.  Fl.  Eur.  Alg.  1:  203.  1864. 

/Schmidt,  Atlas  pi  7./.  24.  1875. 

i^Kiitz.  Bacill.  98.  pi  30./  55.  1844,  and  Van  Hour.  Synop.  pi  10  f.  10.  1881. 

AW.  Smith,  Synop.  Brit.  Diat.  1:  48.  pi  17./  152.  1853, 
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The  name  here  given  refers  to  its  resemblance  in  outline  and  convexity  to  the  water- 
beet  ie,  Gyrinida. 

Type  in  the  U.  S.  National  Museum,  No.  590146,  from  station  2807,  Galapagos  Islands, 

April  4,  1888;  812  fathoms,  bottom  of  Globigerina,  ooze  and  coral  mud. 

Navicula  hennedyi  W.  Smith,  Synop.  Brit.  Diat.  2:  93. 1853.     Greg.  Trans.  Micr.  Soc. 

Lond.  n.  s.  4:  40.  pi  5.f.  3.  1856.    Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  532. 

pi.  l.f.  il-22.  1860.     Donk.  Brit.  Diat.  11.  pi.  t.f.  S.  1871-73.     Schmidt,  Jahresb. 

Komm.  Deut.  Meere  2:  89.  pi.  1.  /.  U.  1874.     Schmidt,  Atlas  pi.  S.  f.  3-5,  77,  18. 

1875;  pi.  129,/.  10.  1888.    Van  Heur.  Synop.  93.  pi.  9.  J.  14-  1881;  Treat.  Diat. 

204.  pi.  A.S'  i^O,  pi.  27./.  755. 1896.    Jan.  Diat.  Gaz.  Exped.  pi.  15./.  14.    Pritch. 

Hist.  Infus.  ed.  4.  898.  pi.  7./  69. 1861.     Witt,  Verb.  Russ.  Min.  Ges.  II.  2:  29.  pi 

9.  /.  5.  1886.     O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  387.  pi  32./.  241.  1875. 

Rabb.  Fl.  Eur.  Alg.  1:  178.  1864.     Leud.-Fort.  Mem.  Soc.  Emul.  St.  Brieuc  29. 

pi  8.  /.  88.  1879  (?).     Pant.  Beitr.   Bacill:  Ung.  2:  47.  pi  12.  /  207.  1889. 

Cleve,  Sv.  Vet.  Akad.  Handl.  18*:   7.  pi  1./  14-15  (not  pi  2./.  19).     1881; 

27':  57.  1895;  26«:  pi  4./  U.  1894.     De  Toni,  Syll.  Alg.  2:  103.  1891.     Petit, 

Fonds  de  laMer  3:  182.  pi  4./  13.  1877  (?). 

Navicula  nehvlosa  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  480.  pi  9./.  8.  1857.     Donk. 

Brit.  Diat.  11.  pi  2./.  2.  1871-73.      Schmidt,  Atlas   pi  3./.  14.  1875;  pi  70./. 

44.  1881.    Cf.  Van  Heur.  Treat.  Diat.  204.  pi  27./.  755.  1896. 

Navicula  cali/omica  Grev.  Edinb.  New  Phil.  Joum.  n.  s.  10:  29.  pi  4.  /  5.  1859. 

Grun.;  Schmidt,  Atlas pZ.  3./  6,  19.  1875. 
Navictila  polysticla  Grev.  err.  det.  Schmidt,  Atlas  pi  3.  /.  26-28.  1875.     Schmidt, 
Jahresb.  Komm.  Deut.  Meere  2:  89.  pi  1.  /.  36,  42.  1874.    Cf.  Edinb.  New  Phil. 
Joum.  10:  28.  pi  4./  2.  1859. 
Navicula  hacUli/era  Pant.  Beitr.  Bacill.  Ung.  2:  42.  pi  5./  80.  1889. 
Navicula  {hennedyi  var.  ?)  caliginosa  Cleve.  <fe  Grove,  Le  Diatomiste  1:  67.  pi  10, 

/  9.  1891. 
Navicula  perennis  Pant.  Beitr.  Bacill.  Ung.  3:  pi  41./.  560.  1893. 
This  widely  distributed  diatom  is  most  variable  and  grades  off  so  gradually  into  forms 
so  different  from  the  type  that  it  is  out  of  the  question  to  draw  a  boundary  line  around 
this  species.    It  merges  into  N.  praetexta  Ehrenb.  and  N,  lyra  Ehrenb.    I  have 
excluded  from  the  synonymy  such  species  as  seem  to  me  too  wide  of  the  ideal  to  be 
in  any  way  confused  with  it;  though  I  recognize  that  there  are  transitional  forms  in 
nearly  every  instance.     For  this  reason  I  do  not  include  N.  sandriana  Grun.,»  N. /allax 
Cleve. &  N.  sckleinitzii  Jan.,c  and  it  is  with  some  uncertainty  that  I  have  followed  the 
lead  of  Cleve  in  classing  the  very  delicate  N.  nebulosa  Greg,  with  the  above.    This 
last  occurs  plentifully  at  station  2807  and  W.  Smith's  type  at  stations  2807  and  2835. 
Found  at  stations  2807,  2808,  2835,  2920H,  Galapagos  and  Hawaiian  islands  and  off 
Lower  California. 

Navicula  impressa  Grun.;  Schmidt,  Atlas  pi  6./  17-18.  1875.    Cleve,  Sv.    Vet. 
Akad.  Handl.  26^:  50,  1894.     De  Toni,  SyU.  Alg.  2:  134.  1891.    Schmidt,  Atlas 
pi  6./.  36  (unnamed).  1875. 
My  specimen  is  an  unsatisfactory  example  of  this  diatom.     It  agrees  accurately  with 
Schmidt's  unnamed  figure  cited  above.    Though  I  share  the  doubt  of  Schmidt  of  this 
being  identical  with  any  known  species,  I  think  the  similarity  to  the  above  is  too  close 
to  admit  of  maintaining  here  two  good  species.     Lagerstedt^  has  given  this  name  by 
mistake  to  a  variety  of  N.  cancellata  Donk. 
Found  at  station  3712H,  Okhotsk  Sea. 

aVerh.  Zool.  Bot.  Ges.  Wien  13:  153.  pi  4./  5.  1863. 

&Sv.  Vet.  Akad.  Handl.  26^:  135.  pi  5,/.  27.  1894. 

c  Schmidt,  Atlas  pi  70./.  48.  1881;  Jan.  Diat.  Gaz.  Exped.  pi  15.  /.  1, 

dBih.  Sv.  Vet.  Akad.  Handl.  3>*:  33.  pi  l./.S.  1876, 
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Navicula  invenusta  Mann,  sp.  nov.  Plate  LIII,  figures  6.  7, 

Valve  ellipti(*al,  broad,  massive;  coHtac  punctate  with  a  double  row  of  aUmuUing 
minute  beads;  the  inner  ends  of  the  costae  forming  a  straight  line  parallel  to  the  raphe; 
an  irregularly  placed  row  of  large  beads  near  the  inner  ends  of  the  coetae;  sutures 
between  the  costae  pn)jected  inward,  with  enlarged  ends,  the  three  on  either  side  of 
the  hyaline  central  space  extending  farther  than  thereat;  a  single  row  of  round  bead? 
bordering  the  median  line,  the  latter  terminating  in  a  rectangular  hyaline  area  at  each 
apex. 

Length  of  valve,  0.120  to  0.165  mm.;  width  of  valve,  0.040  to  0.056  mm. 
The  larger  of  the  two  specimens  photographed  for  the  above  figures  was  selet-ted 
because,  being  slightly  tilttni,  it  shows  the  two  kinds  of  beading  previously  mentioned. 
Type  in  the  U.S.  National  Museum,  No.  590147,  from  station  2807,  Galapagoe  Islands, 
April  4,  1888;  912  fathoms,  bottom  of  Globigerina  ooze  and  coral  mud. 
Navicula  irrorata  Grev.  Edinb.  New  Phil.  Joum.  n.  s.  10:  27.  pi.  4./.  1.  1859. 
Schmidt,  Atlas  pL  t,}.  19,  22~2S.  1875.     Cleve,  Sv.  Vet.  Akad.  Handl.  27':  56. 
1895;  26^:  pL  4.  /  JS.  1894.     De  Toni,  Syll.  Alg.  2:  100.  1891.     Pant.  Beitr. 
Bacill.  Ung.  2:  49.  pi.  8.  f.  147.  1889.     Pritch.  Hist.  Infus.  ed.  4.  897.  1861. 
Navicula  approrimata  Grev.;  Grun.  in  Schmidt,  Atlas  pi.  i.f.  20.  1875. 
Such  varieties  as  Schmidt's  figure  19,  cited  above,  show  the  transition  of  this  species 
into  varieties  of  N.  sculpta  W.  Smith. a 

Found  at  station  2823,  Gulf  of  California. 
Navicula  lacrimans  Schmidt,  Atlas  pi.  12.  f.  59-61, 1875.   Pant.  Beitr.  Bacill.  Ung.  2: 
50.  pi.  2,  J.  18.  1889.     De  Toni,  Syll.  Alg.  2:70.  1891. 
DiploTms  gemmulata  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  104.  1894,  not  Navicula  gem- 

mxilata  Grxxn.)  Schmidt,  Atlas  p/.  IS.  f. 20-21.  1875. 
Cleve's  union  of  the  first  two  of  the  three  figures  of  Schmidt,  cited  above,  with 
Grunow's  Navicula  gemmulata  is  not  to  be  commended.  First  of  all,  the  thrt»e  repre- 
sent one  species;  then,  further,  they  are  widely  different  from  N,  ganmtdala  Grun. 
It  may  be  added  that  his  joining  with  these  N.  taschenbergeri  Schmidt  ^  and  N.  6fy- 
lichiana  Schmidt  c  is  equally  bad.     Later d  he  held  the  last-named  separate. 

Found  at  station  2807,  Galapagos  Islands. 
Navicula  lata  (Breb.)  W.  Smith,  Synop.  Brit.  Diat.  1:  55. 1853.  Donk.  Brit.  Diat. 
71.  1871-73.  Schum.  Verb.  Zool.  Bot.  Ges.  Wien  17:  73.  pi,  4.  f.  54.  1867. 
Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  515.  1860.  Van  Heur.  Synop.  76.  pi.  6.  J. 
1-2.  1881;  Treat.  Diat.  169.  pi.  2.f.  76.  1896.  De  Toni,  Syll.  Alg.  2:  18.  1891. 
Grun.  Denkschr.  Akad.  Wien  48^:  98.  pi.  1.  f.  14-17. 1884.  Herib.  Diat.  Auverg. 
86.  pi.  4.  /.  5.  1893.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  289.  1874.  Pritch.  Hist, 
Infus.  cd.  4.  908.  1861,  not  KQtz.  Bacill.  92./.  51.  1844 
Fnistulia  lata  Breb.  Consid.  Diat.  18.  1838. 

Pinnuhria  pachyptera  Ehrenb.  Phys.  Abb.  Akad.  Wiss.  Berl.  1841:  421.  pi.  4.  II. 
f.  9.  1843;  Mikrog.  pi.  38 A.  X  VII.  f.  7  (not  pi.  S5A.  f.  17).  1854.  Rabh.  Susbw. 
Diat.  45.  pi.  6.f.  11.  1853.  Bail,  in  Fremont,  Rep.  Expl.  Exped.  1842-44.  302. 
pL5.f.  6.  1845. 
Navicula  pachyptera  Kutz.  Bacill.  98.  pi.  28.  J.  58.  1844.  Pritch.  Hist.  Infus.  ed.  4. 
896. 1861.  b'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  342.  pi.  SO.  f.  5.  1875.  Schmidt, 
Atlas  pi.  45.  f.  5-8.  1845.  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  20.  f.  SOS.  1893. 
Pinnularia  lata  W.  Smith,  Synop.  Brit.  Diat.  1:  55.  pi.  18.  f.  167.  1853.  Rabh. 
Sussw.  Diat.  42.  1853;  Fl.  Eur.  Alg.  1:  212.  1864.  Brun,  Diat.  Alp.  85.  pi.  8./. 
25.  1880.     Cleve,  Sv.  Vet.  Akad.  Handl.  27^:   81!  1895. 


a  Van  Heur.  Synop.  pi  12.  f.  1.  1881. 

&0p.  cit.  pi.  174- /•  8-9. 

cOp.  cit.  pi  69.  f.  16-17. 

d  Joum.  Quck.  Micr.  Club  II.  2:  167.  1885. 
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Pinnularia  megalopUra  Ehrenb.  Mikrog.  pi.  3.  L  f.  4,  IILf. ;?.  1854;  Phys.  Abh. 

Akad.  Wiss.  Berl.  1870:   pi  3.  I.f.  16.  1871. 
NttvicuUi  megaloptera  Herib.  Diat.  Auverg.  88.  pi.  4-  /•  6.  1893. 
Navicuh  costata  Ehrenb.;  Herib.  Diat.  Auvei^.  87.  pi.  4-f.  7.  1893,  not  Kiitz.  1844. 
A  mistake  that  is  constantly  being  repeated  is  the  uniting  of  Kiitzing's  figure  with 
this  species,  to  which  it  has  not  the  remotest  resemblance.     It  is  the  same  as  N.  micro- 
stoma  Ktttz.,«  which  is  only  a  variety  of  N.  firma  KQtz.,  as  De  Toni&  and  others 
point  out.     Nevertheless,  De  Toni,**  after  recognizing  this  fact,  quotes  this  error  of 
Kutzing.     Cleve  falls  into  the  same  mistake,  though  omitting  any  reference  to  the 
figure  of  Ktttzing,  his  diagnosis  being  in  perfect  harmony  with  his  figure.     Both 
Donkin  and  O'Meara  in  the  above  citations  note  the  mistake  made  by  Kutzing. 

-Found  at  station  3611,  Bering  Sea. 
Navicula  lyra  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  419.  pt.  1. 1,  f.  9a.  1843. 
Katz.  Bacill.  94.  pi.  28.  f.  55.  1844.  Greg.  Trans.  Roy.  Micr.  Soc.  Edinb.  21:  485. 
pi.  9.f.  13-14h.  1857.  Jan.  &  Rab.  in  Rabh.  Beitr.  1:  10.  pi.  S.f.  7.  1863.  Jan. 
Abh.  Schl.  Ges.  Vaterl.  Cult.  18622:  pi  lA.f.  26.  1862.  W.  Smith,  Synop.  Brit. 
Diat.  1:  pi  17./.  152a*.  1853;  2:  93.  1856.  Pritch.  Hist.  lufus.  ed.  4.  897.  1861. 
Donk.  Brit.  Diat.  14.  pi  2.  f.  7.  1871-73.  Schmidt,  Atlas  pi  2.  f.  4-5,  8-9,  16, 
18  (not./.  29-33,  f.  25-27  doubtful).  1875;  Jahresb.  Komm.  Deut.  Meere  2:  pll. 
f.  34-35,  38-39  (all  doubtful).  1874.  Rabh.  Fl.  Eur.  Alg.  1:  177.  1864.  Van 
Heur.  Synop.  93.  pi  10.  f.  1-2. 1881-85;  Treat.  Diat.  203.  pi  4  J- 161.  1896.  Jan. 
Diat.  Gaz.  Exped.  pi  15.  f.  8-9, 13.  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  6*:  4.  pi 
I.f.  1.  1878;  Sv.  Vet.  Akad.  Handl.  27^:  63.  1895.  De  Toni,  SyU.  Alg.  2:  95. 
1891.  Pant.  Beitr.  Bacill.  Ung.  1:  27.  pi  17.  J.  150.  1886;  2:  50.  1889;  3:  pi 
33.  J.  466,  468,  pi  .U-f-  479.  1893.  Grev.  Edinb.  New  Phil.  Joum.  n.  s.  10:  28. 
pi  4'f'  S.  1859.  Castr.  Rep.  Voy.  Chall.  Bot.  2:  33.  pi  30.  f.  13.  1886.  Tnian, 
Anal.  Soc.  Espan.  Hist.  Nat.  13:  44.  pi  8.f.  23-24-  1884,  Grun.  Verb.  Zool.  Bot. 
Ges.  Wien  10:  532.  pi  3.f.  22  (not/.  2S).  1860.  H.  L.  Smith,  Sp.  Diat.  Typ.  no. 
292.  1874.  Wolle,  Diat.  N.  A.  pi  16.  f.  4,  6,  9,  14.  26.  1890. 
Navicula  hullata  Norm.^Trans.  Micr.  Soc.  Lond.  n.  s.  0:  8.  pi  2.f.  7.  1861.  Moeb. 
Diat.-taf.  pi  36.  f.  7.  1890.  Schmidt,  Atlas  pi  3.f.  8-9.  1875.  Castr.  Rep.  Voy. 
Chall.  Bot.  2:  29.  pi  28.  f.  7  (not/.  10),  pi  SO./.  7.  1886. 
Pinnularia  couperix  Bail.  Smithson.  Contr.  Knowl.  2*:  39.  pi  2.  f.  33.  1851. 
Navicula  couperi  Bail.;  Schmidt,  Atlas  pi  2.f.  12.  1875? 

Navicula  zamibarica  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14;  129.  pi  12.  f.  22.  1866. 
Schmidt,  Atlas  pi  2./.  3.  1875.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  31.  pi  28.  f.  8. 
1886. 
Navtcula   robertsoniana  Grev.  Trans.  Bot.  Soc.  Edinb.  8:  235.  pi  3.  f.  9.  1866. 

Schmidt,  Atlas  pi  2./.  7,  11.  1875.  Wolle,  Diat.  N.  A.  pi  16.  f.  8.  1890. 
Navicula  durandii  Kitt.;  Schmidt,  Atlas  pi  129.  f.  1-3.  1888. 
I  have  not  included  here  the  reference  in  O'Meara,*^  because  all  six  figures  are  worse 
than  worthless.  Nor  is  Schmidt's  figure,  cited  above  and  called  N.  cowpm  Bail.,  like 
the  original  or  a  good  example  of  iV^.  lyra.  Cleve  adds  N.  seductilis  Schmidt,*  which 
I  also  omit.  It  is  plain  that  this  polymorphic  form  has  no  hard  and  fixed  boundaries, 
and  that  what  is  to  be  included  or  what  not  must  always  be  somewhat  a  matter  of  per- 
sonal preference.  I  feel  that  in  this  and  similar  cases  condensation  ought  to  be  carried 
only  so  far  as  that  the  average  student  will  be  more  likely  to  pick  out  the  species 
assigned  than  any  other.    Where,  in  other  words,  the  relationship  begins  to  seem 


oKfitz.  Sp.  Alg.  71.  1849. 

ftDe  Toni,  SyU.  Alg.  2:  155.  1891. 

cOp.  cit.  18. 

<«Proc.  Roy.  Irish  Acad.  II.  2:  391.  pi  33./.  1-6.  1875. 

«  Schmidt,  Atlas  pi  2./.  35-36.  1875. 
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forced,  I  think  it  is  time  to  stop.  Thus  it  seems  to  me  that  Schmidt's  figure  34,<»  thou^ 
clearly  grading  into  N.  lyra^  would  be  more  likely  to  be  taken  for  N./orcipata  Grev.* 
I  therefore  classify  it  so,  Greville's  species  not  being  considered  by  anyone  to  be 
synonymous  with  N.  lyra.  Cleve  gives  25  named  varieties  of  N.  lyra.  I  omit  thcw. 
They  could  easily  be  increased  to  100;  but  our  nomenclature  will  soon  change  from 
binomial  to  trinomial  if  this  plan  becomes  a  general  one. 

Found  at  stations  2694H,  2807,  2808,  2835,  2920H,  3013H,  3604,  3635H,  4014H, 
Galapagos  Islands  to  Bering  Sea  and  off  Honshu  Island,  Japan. 

Navicula major Ktttz.  Bacill.  97.  pL  4-f.  19-20. 1844.  Donk.  Brit.  Diat.  69.  pi.  ll.J.  i. 
1871-73.  Van  Heur.  Synop.  73.  pi.  5.f.  S-4.  1881;  Treat.  Diat.  165.  pi.  t.f.  69. 
1896.  Schmidt,  Atlas  pi.  42.  f.  8.  1876  (all  other  figures  doubtful).  Pant. 
Beitr.  Bacill.  Ung.  3:  pi.  7./.  llS.  1893.  De  Toni,  Syll.  Alg.  2:  10.  1891.  H. 
L.  Smith,  Sp.  Diat.  Typ.  no.  294.  1874.  Truan,  Anal.  Soc.  Espan.  Hist.  Nat. 
13:  341.  pi.  7.f.  20.  1884.  Pritch.  Hist.  Infus.  ed.  4.  896.  pi.  7./.  65.  1861. 
Frustulta  major  Ktttz.  Linnaea  8:  547./.  25.  1833  ? 

Pinnularia  major  W.  Smith,  Synop.  Brit.  Diat.  1:  54.  pi.  18.  f.  162.  1853.    Rabh. 
Sussw.  Diat.  42.  pi  6./,  5.  1853.    Geve,  Sv.  Vet.  Akad.  Handl.  27^:  89.  pi  1. 
f.  22.  1895. 
Navicula  heroina  Schmidt,  Atlas  pi  4S.  f.  2.  1876. 
Navicula  nobilis  Ehrenb.;  Bnin,  Diat.  Alp.  84.  pi  8,f.  1,  1880. 
Navicula  trarunersa  Schmidt,  Atlas  pi  4S.f.  5-6.  1876  (?). 

Navicula  viridis  Ehrenb.  Infus.  182.  pi  13.  f.  16  (not  pi  21.  /.  12).  1838,  in  part; 

Phys.  Abh.  Akad.  Wiss.  Berl.  1837:  pi  l.f.  19.  1839.    Bail.  Am.  Joum.  Sci. 

42:  96.  pi  l.f.  16.  1842. 

Here  we  meet  a  problem  of  specific  limitation  that  is  psulicularly  difficult.     I  have  in 

the  main  followed  the  arrangement  of  Cleve,  c  though  it  leaves  much  to  be  desired. 

Pinnularia  subacuta  Ehrenb.^*  I  do  not  include  here.     But  aside  from  this,  the  question 

of  what  distinction  can  be  drawn  between  the  above  and  N.  dactylus  (Ehrenb.)  K&tz., 

also  N.  nobilis  (Ehrenb.)  Ktttz.,  is  not  satisfactorily  answered.     De  Toni**  uniteii  .V. 

dactylus  and  N.  nobiliSy  but  separates  them  from  N.  major.    All  these,  as  well  as  figiuw 

of  N.  viridis  (Ehrenb.)  Ktttz.  are  without  any  lines  of  separation  from  each  other. 

Schmidt  says/  *'Pinn.  liridis  nnd  dactylus^  E.,  N.  major  und  wridis,  K.  verschwimmen 

so  in  einander,  dass  sich  ein  genttgender  Nachweiss  ttber  ihr  Verhaltniss  zu  einander 

gar  nicht  geben  lasst." 

Found  at  stations  2848,  2929,  south  of  Alaska  peninsula  and  off  southern  Califomi*. 

Navicula  nitescens  (Greg.)  Ralfs,  Pritch.  Hist.  Infus.  ed.  4.  898.  1861.  Donk.  Brit. 
Diat.  8.  pi  1.  f.  7.  1871-73.  Schmidt,  Atlas  pi  7.  f.  S7-41,  pi  8.  f.  14-16 
(unnamed).  1875.  Jan.  &  Rabh.  in  Rabh.  Beitr.  1:  10.  pi  2.  f.  7. 1863.  O'Meara, 
Proc.  Roy.  Irish  Acad.  II.  2:  389.  pi  32.  f.  32.  1875.  De  Toni,  Syll.  Alg.  2:  91. 
1891.  Van  Heur.  Treat.  Diat.  198.  pi  26.  f.  747. 1896.  Pant.  Beitr.  Bacill.  Ung. 
2:  53.  pi  9.f.  163.  1889. 

Diploneis  niUscens  Cleve,  Sv.  Vet.  Akad.  Handl.  26*:  97.  1894. 

Navicula  smithii  Breb.  variety;  Greg.  Trans.  Roy.  Soc.  Eidinb.  21:  487.  pi  y./.  16. 
1857. 

Navicula  adriaticu  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  525.  ]...  l.f,  17.  1860. 

Pinnularia  arraniensis  O'Meara,  Quart.  Joum.  Micr.  Sci.  14:  116.  pi  5.  f.  6.  1867. 

a  Schmidt,  Atlas  pi  2.f.  34.  1875. 

&  Quart.  Journ.  Micr.  Sci.  7:  83.  pi  6.f.  10-11.  1859. 

cSv.  Vet.  Akad.  Handl.  27':  89.  1895. 

d  Ehrenb.  Mikrog.  pi  35 A.  VI.  /.  12. 1854,  and  Schmidt,  Atlas  pi.  43.  f  31-^3. 1876. 

e  De  Toni,  Syll.  Alg.  2:  9.  1891. 

f  Atlas  pi  4^.  f  3.  1876. 
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As  Ralfe  «  points  out,  this  is  too  wide  of  N.  smilhii  to  make  a  variety,  as  Gregory  pro- 
posed. I  do  not  think  it  necessary  to  include  here  .V.  serruUUa  Schmidt,  *>  as  is  done 
by  Cleve.  Schmidt  himself  points  out  that  they  are  related,  but  they  seem  to  me,  as 
to  him,  worthy  of  separation. 

Found  at  station  3696,  off  Honshu  Island,  Japan. 
Navi<nilanotabilisGrev.  Trans.  Micr.  Soc.  Lond.  n.  s.  11:  18.  pi.  l.f.  9. 1863.   Moeb. 
Diat.-taf.  pi.  49.  f.  9.  1890.     De  Toni,  Syll.  Alg.  2:  192.  1891.     Schmidt,  Jahresb. 
Komm.  Deut.  Meere  2:  88.  pi.  l.f.  20,  pi.  2.f.  11.  1874.     Schmidt,  Atlas  pi.  8. 
f.  46-52.  1875.     Van  Heur.  Treat.  Diat.  200.  pi.  26.  f.  750-751.  1896. 
DipUmeis  notahilis  Cleve,  Sv.  Vet.  Akad.  Handl.  26=*:  93.  1894. 
My  specimen  agrees  with  the  two  figures  of  Schmidt,  <^  N.  notabilis  expleta,  which 
make  so  divergent  a  variety  that  it  would  almost  be  allowable  to  raise  the  form  to  spe- 
cific rank  instead  of  considering  it  a  variety  of  the  above  species. 

Found  at  station  2808,  Galapagos  L^lands. 
Navi<nila  oamaruensis  Grun.;  Schmidt,  Atlas  pi.  129.  f.  9. 1888.  deve,  Sv.  Vet. 
Akad.  Handl.  27':  57.  1895. 
It  is  a  question  if  this  can  be  maintained  as  a  separate  species  from  ^V.  praetexta 
Ehrenb.  It  is  so  close  to  A'',  haytiana  Truan  &  Witt,**  that  the  only  point  of  contrast 
is  in  the  latter  having  the  marginal  striae  interrupt(Ki  at  the  terminations  of  the  raphe, 
while  the  above  has  the  striae  unbroken  around  the  entire  valve.  The  close  resem- 
blance is  noted  by  Grunow  in  the  above  citation.  Cleve  unites  N.  haytiana  with  N. 
praetexta^  yet  gives  this  separate  rank.  I  can  only  say  in  conforming  to  this  rather 
inconsistent  arrangement  that  the  line  has  to  be  drawn  somewhere.  It  is  significant 
that  the  following  dredging  which  furnishes  this  form  also  furnishes  the  normal  N. 
praetexta  and  the  typical  N.  haytiana^  as  will  be  noted  under  N.  praetexta. 

Found  at  station  2807,  Galapagos  Islands. 
Navicula  pennata  Schmidt,  Atlas  pi.  4S.f.  41'4S.  1876.     De  Toni,  Syll.  Alg.  2:  113. 
1891.     Cleve,  Sv.  Vet.  Akad.  Handl.  27':  32.  1895. 
Naticula  kinkeri  Pant.  Beitr.  Bacill.  Ung.  2:  50.  pi.  9.f.  169.  1889.     De  Toni,  Syll. 

Alg.  2:  21.  1891. 
Scoliopleura  szakalerms  Pant.  Beitr.   Bacill.  Ung.  2:  57.  pi.  8.  f.  154.  1889.     De 

Toni,  Syll.  Alg.  2:  267.  1891. 
Navicula  pinnata  Pant.  Beitr.  Bacill.  Ung.  2:  54.  pi.  20.  f.  SOS.  1889.     Cleve,  Sv. 

Vet.  Akad.  Handl.  27^:  33.  1895.  De  Toni,  Syll.  Alg.  2:  64.  1891. 
Leaving  out  the  unimportant  matter  of  size,  this  species  differs  from  A^.  l<mga 
Greg,  chiefly  in  its  tapering  and  transversely  cut  striae.  I  see  no  r(»ason  to  consider 
any  of  the  above  forms  of  Pantocsek  as  different  from  this  species.  Cleve  unites  the 
first  two  here,  but  assigns  inconsequent  reasons  for  giving  N.  pinnata  separate  stand- 
ing. Scoliopleura  szakalensis  is  merely  a  contorted  sp(»cimen  of  N.  kinkeri;  both 
come  from  the  same  fossil  deposit  at  Szakal.  N.  pinnata,  though  not  recorded  by 
Pantocsek  from  Szakal,  is  of  wide  distribution,  occurring  with  N.  kinkeri  and  S. 
szakalerms  at  Nagy-Kurtos,  as  well  as  at  Bory  and  Bremia.  The  union  of  N.  pinnata 
here  happens  to  have  the  added  advantage  of  making  synonymous  a  name  too  easily 
confused  with  that  given  by  Schmidt. 

Found  at  station  4516H.  Gulf  of  California. 
Uavicula  phoemoenteron  (Nitzsch)    Ehrenb.  Ber.  Akad.  Wi  3.  Berl.  1836:  53. 
1837;  Infus.  175.  pi.  IS.  f.  1.  1838. 
BacHlaria  phoenicenteron  Nitzsih.  Neue  Schrift.  Naturf.  Ges.  Halle  3:  pi.  S.J.  12, 
14  (exclusiveof  other  figures).  1817.     Ehrenb.  Infus.  175.  1838. 

oPritch.  Hist.  Infus.  ed.  4.  893.  1861. 

&  Schmidt,  Atlas  pi.  7.f.  42-4S.  1875. 

<^Opp.  cit.  pi.  8.f.  49-50. 

<«  Truan  &  Witt,  Diat.  Hayti  pi  4.f.  9.  1888. 
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Cymbella  phoenicerUeron  Ag.  Consp.  Dial.  10.  1832. 

Stauroneis  lanreolata  KQtz.  Bacill.  104.  pi.  SO.  f.  24.  1844.     Grun.  Verh.  Zool.  Bot. 
Gee.  Wien  10:  563.  1860.      Pritch.  Hist.  Infus.  ed.  4.  913.  1861.     Rabh.  Susbw. 
Diat.  48.  pi.  9.  f.  9.  1853. 
Staurcmeis   phoenicerUeron   Ehrenb.    Phys.    Abh.  Akad.  WiaB.    Beii.   1841:  387. 
pi.  2.  V.  f.  1,  pi  S.  I.  f.  11.  1843;  Mikrog.  pi.  2,  II.  f.  8,  pi.  S.  I.  f.  7.  //.  j. 
4.  pi  6.  I.  f.  21,  pi  9.  I  f.  15,  pi  15.  I.  A.  /.   27.  B.  /.  10,  pi  16.  I.  f.  5.  II. 
f.   5,  ///.  jr.   28.    1854  (not    Ehrenb.   Phys.   Abh.   Akad.   Wias.   Berl.   1870: 
pi  2.  If.  29,  pi  3.  I.f.  21.  1871).     Rabh.  Susbw.  Diat.  47.  pi  9.f.  1.  1853.    W. 
Smith,  Synop.  Brit.  Diat.  1: 59.  pi  19.  f.  185. 1853.     Pritch.  Hist.  Infus.  ed.  4. 913. 
pi  9.f.  1S9,  pi  12.  f.  17-18.  1861.     Brun,  Diat.  Alp.  88.  pi  9.f.  5.  7.  1880.    Griff. 
&  Henf.  Micr.  Diet.  ed.  4.  735.  pi  15.  f.  4S.  1883.    Van  Heur.  Synop.  67.  pi.  I 
f.  2.  1881;  Treat.  Diat.  158.  /  30,  159.  pi  1.  f.  50.  1896.     De  Toni,  SyU.  Alg.  2: 
204.  1891.     Cleve,  Sv.  Vet.  Akad.  Handl.  26^:   148.  1894.     H.  L.  Smith,  Sp. 
Diat.  Typ.  no.  496.  1874.     Belloc,  Rev.  de  Comm.  3:  40.  pi  S.f.  11.  1887.     Not 
KQtz. 
Stauroneis  baUeyi  Ehrenb.  Phys.  Abh.  Akad.  Wifls.  Berl.  1841:  422.  1843;  Mikrog. 
pi  2.  IILf.  12  (not/.  10),  pi  3.  III.  f.  6-7.  IV.  f.  11,  pi  4.  I.f.  4.  II. f.  ll-li. 
Ill.f.  2,  pi  5.  I.f.  13.  IILf  14,  pi  6.  I.f  17.  1854.     KQtz.  BaciU.  105.  1844. 
Pritch.  Hist.  Infus.  ed.  4.  913.  1861.     De  Toni,  Syll.  Alg.  2:  207.  1891. 
Stauroneis  pteroidea    Ehrenb.   Phys.   Abh.  Akad.  Wias.   Berl.   1841:    423.   1843; 
Mikrog.  pi  14.  L  f  5.  1854.     KQtz.  Bacill.  105.  1844.     De  Toni,  Syll.  Alg.  2: 
207.  1891. 
Stauroneis  amphilepta  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  386.  pi  1. 11. 
f  9,  13.  1843;  Mikrog.  pi  14.  f  18.  1854.     KQtz.  Bacill.  105.  pi  29.  f  16-17. 
1844.     Pritch.  Hist.  Infus.  ed.  4.  913.  1861. 
Stauroneis  brunii  Perty;  Herib.  Diat.  Auverg.  76.  pi  S.f  22.  1893. 
Cleve  leaves  out  the  two  first-named  synonyms  and  consequently  credits  the  name 
to  Ehrenl>erg.     1  am  dependent  for  the  reference  upon  the  accuracy  of  Ehrenberg's 
citation, o  but  as  it  is  about  universally  conceded  to  be  correct  I  quote  the  reference 
to  Nitzsch  without  having  seen  the  original  publication. 

I  do  not  favor  placing  Stauroneis  gracilis  Ehrenb.  in  this  list.  Ehrenberg's  original 
figures  ft  represent  a  diatom  sharper,  much  smaller,  and  much  more  delicate.  The 
same  is  true  of  Smith's  figures,  c  though  this  fails  to  agree  with  the  EJhrenbeig  type 
because  of  its  narrower  stauros. 

The  question  of  the  union  of  Staumneis  with  the  present  genuB  has  been  discussed 
under  Navicula  above. 
Found  at  stati(m  2882,  off  Oregon. 

Navicula  pinguis  Mann,  sp.  nov.  Plate  LIII,  figure  5- 

Valve  broad,  slightly  narrowed  at  the  center;  ends  blunt,  center  depressed;  markingE! 
of  heavy  ridges  bearing  large  oval  beads,  three  to  four,  the  outer  row  being  elongated 
to  the  margin;  a  longitudinal  hyaline  area,  through  which  runs  the  raphe,  connecting 
the  apices  and  bordered  on  either  side  by  a  single  row  of  large  oval  beads  of  the  same 
number  as  and  continuous  with  the  ridges. 

Length  of  valve,  0.160  mm.;  width  of  valve,  0.070  mm.     Striae,  28  in  0.1  mm. 
This  species  bears  (considerable  resemblance  to  Grunow^s  figure  of   N.  suhdnda 
S(!hmidt,<*  and  were  this  identification  correct  I  Would  not  hesitate  to  write  this  as  a 


"Ehrenb.  Infus.  175.  1838. 

6  Phys.  Abh.  Akad.  Wiss.   Beri.   1841:  386.  pi  1.  II.  f  14,  pi  S.  I.f  17.  1843; 
Microg.  pi  2.  I.f.  2.  1854. 

cW.  Smith,  Synop.  Brit.  Diat.  1:  59.  pi  19.  f.  186.  1853. 
d  Denkschr.  Akad.  Wien  48^:  56.  pi  I.f  39.  1884. 
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wide  variety  of  that  species.  But  Grunow's  form  is  in  no  sense  Schmidt's  diatom. 
Aside  from  a  general  similarity  of  outline  and  of  the  median  line  area,  they  are  most 
strongly  contrasted.  Not  only  does  it  fail  to  agree  in  beading  and  the  direction  of  the 
striae,  especially  at  the  center,  with  the  figure  in  the  Atlas  quoted  by  Grunow,^  but 
if  we  take  Schmidt's  original  type  form&  the  difference  is  even  more  pronounced. 
Grunow  also  includes  what  Lagerstedt  has  perhaps  erroneously  called  N.  didyma 
(Ehrenb.)  KGtz.c  This  form,  the  author  says  in  a  note,  is  close  to  one  of  Donkin's 
figures  of  N.  didyma.^  But  without  going  into  the  merits  of  Lagerstedt's  identifica- 
tion it  is  enough  to  say  that  it  has  little  if  any  resemblance  to  either  Schmidt's  sub- 
cincla  or  to  my  species,  and  that  subcincta  is  far  closer  to  Donkin's  figure  of  didyma 
than  the  one  given  by  Lagerstedt,  a  fact  noted  under  N.  subcincta  in  this  report.  The 
exact  type  form  of  Schmidt's  N.  mibcincta  occurs  at  station  3008H,  corresponding 
with  it  in  form,  markings,  and  size.  When  it  is  compared  with  this  species,  all  true 
resemblance  vanishes.  It  may  be  instructive  to  add  here  the  measurements  of  Gru- 
now's  and  Schmidt's  specimens  for  comparison  with  those  given  above.  Length  of 
Grunow's  largest  specimen,  0.107  mm. ;  smallest,  0.062  mm;  of  Schmidt's  type,  N.  sub- 
dncta,  0.054  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590148,  from  station  3604,  Bering  Sea, 
August  12,  1895;  1,401  fathoms,  bottom  of  green  ooze. 

Navicula  pleurostauruin  Mann. 
StauroneU  acuta  W.  S.  Smith,  Synop.  Brit.  Diat.  1:  59.  pL  19./.  187,  front./.  187. 
1853.  Pritch.  Hist.  Infus.  ed.  4.  914.  pL  7.  /  76.  1861.  Van  Heur.  Synop.  68. 
pi.  4S'  ^'  1881;  Treat.  Diat.  159.  pi.  1.  f.  51.  1896.  Grun.  Denkschr.  Akad. 
Wien  48^:  47.  1884.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  485.  1874.  Wolle,  Diat. 
N.  A.  pi.  8.f.  11.  1890.  Schmidt,  Atlas  pi.  Ul.f.  4-5.  1889.  Deby,  Ann.  Soc. 
Malacol.  Belg.  11:  88.  1876.  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  150.  1894. 
Pleurostaurum  acutum  Rabh.  Hedwigia  1:  17.  pi.  l.f.  B.  1859.    Jan.  in    Hedwigia 

1:  25.  1859;  5:  pi.  S.f.  1-8.  1863.     Rabh.  Fl.  Eur.  Alg.  1:  20.  259./.  6.  1864. 
Pleurostauron  acutum  Rabh.;  De  Toni,  Syll.  Alg.  2:  222.  1891. 
Stauraneis  kochii  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  6./.  9S.  1893. 
As  I  find  it  necessary  to  discard  the  genus  Stauroneis  as  separate  from  Navicula  for 
reasons  already  given,  I  am  compelled  to  give  a  new  specific  name  to  this  well-known 
diatom.     The  name  N.  acuta  is  preempted  by  N.  acuta  Kiitz.,  an  indeterminate  form,« 
as  well  as  N.  acuta  (W.  Smith)  O'Meara./ 

The  synonymous  form  Stauroneis  hochii  Pant,  can  not  be  used,  as  there  is  a  N.  kochii 
Pant.^  I  therefore  apply  to  this  diatom  the  specific  name  pleurostaurum,  taking  the 
lapsed  generic  name  of  Rabenhor8t,*of  which  this  particular  diatom  was  the  type.  As 
Rabenhorst  has  pointed  out,  this  diatom  is  peculiar  in  the  sunken  stauros  as  well  as  in 
the  internal  thickening  of  the  side  margins,  especially  toward  the  ends,  which  give  a 
thickened,  hooded  aspect  to  the  apices.  De  Toni  and  others  accept  this  as  an  ade- 
quate generic  distinction.  I  do  not  consider  this  and  similar  forms,  as  N.  (Stauroneis) 
fulmen  Bright.,  to  be  sufficiently  distinct  from  other  exam^^les  of  Navicula  to  require 
their  separation.     Cleve,  i  while  retaining  this  in  Stauroneis,  makes  use  of  Pleuro- 

o  Schmidt,  Atlas  p?.  IS./.  41.  1875. 

&  Jahresb.  Komm.  Deut.  Meere  2:  pi.  f ./.  7.  1874. 

cBih.  Sv.  Vet.  Akad.  Handl.  3'*:  36.  pi.  l.f.  4.  1876. 

tf  Donk.  Brit.  Diat.  pi.  7.f.8b.  1871-73. 

<K11tz.  Bacill.  93.  pi.  S.f.  69.  1844. 

/  Proc.  Roy.  Irish  Acad.  II.  2:  407.  pi.  34./.  5.  1875. 

^Pant.  Beitr.  Bacill.  Ung.  2:  49.  pi.  4./.  72.  1889. 

AHedwigial:  17.  1659. 

*Sv.  Vet.  Akad.  Handl.  262;  150.  1894. 
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stauron  as  a  subgeneric  distinction.  As  such  it  is  to  be  commended,  though  I  think 
Cleve  is  here  inconsistent,  as  Pleurostaurum  (original  spelling)  is  as  different  from 
his  Stauroneis  as  it  is  from  Navicula. 

Found  at  station  3636H,  Bering  Sea. 
Navicula  praetexta  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1840:  214. 1841.    Greg.  Trans, 
Roy.  Soc.  Edinb.  21:  481.  pi  1.  f,  11.  1857.     Ktttz.  Bacill.  98.  1844.     Donk. 
Brit.  Diat.  10.  pi.  2.  f.  1.  1871-73.     O'Meara,  Proc.  Roy.  Irish  Acad.  XL  2:  387. 
pi.  32.  f.  f1.  1875.     Schmidt,  Atlas  pi.  .f .  /.  SO-SA.  1875;  pi.  129.  f.  7-8.  1888.    Van 
Heur.  Synop.  92.  pi.  9.f.  IS.  1881-85;  Treat.  Diat.  204.  pi.  4./  159.  1896.     Rabh. 
Fl.  Eur.  Alg.   1:  183.  1864.     Pritch.  Hist.  Infus.  ed.  4.  898.  1861.     Witt,  Verb. 
Russ.  Min.  G(^.  II.  22:  165.  pi.  9.f.  4.  1886.     Pant.  Beitr.  Bacill.  Ung.  1:  30.    pi. 
9.  f.  79.  1886.     Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13:  44.  pi.  8.  f.  J?7.  1884. 
Cleve,  Sv.  Vet.  Akad.  Handl.  27»:  55.  1895.     De  Toni,  Syll.  Alg.  2:  102.  1891. 
Wolle,  Diat.  N.  A.  pi.  20.  f.  U  7  (not  pL  HI,  J.  ^).  .1890.    Truan  &  Witt,  Diat. 
Hayti  17.  pi.  4  J.  8.  1888. 
Pinnnlaria  praetexta  Ehrenb.  Mikrog.  pi.  19.  f.  28.  1854. 
Navicula  lunyacsekii  Pant.  Beitr.  Bacill.  Ung.  1:  28.  pi.  14.  f.  122.  1886? 
Naxiada  haytiana  Truan  &  Witt,  Diat.  Hayti  pi.  4.f.  9.  1888. 

Naidcula  reticulo-radiata  Temp.  &  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30*: 

44.  pi.  5./.  4.  1889.     Schmidt,  Atlas  pL  204.  f.  18.  1897.     Geve,  Sv.  Vet.  Akad. 

Handl.  27=»:  55.  1895. 

It  is  somewhat  of  a  stretch  to  include  here  the  above-named  synonym  of  Pantocsek's; 

but  the  very  suggestive  figure  cited  above  by  Truan  &  Witt  is  so  evident  a  comment 

on  the  validity  of  Pantocsek's  species  that  I  follow  Cleve  in  joining  them.     I  think 

that  with  almost  (Hjual  reason  another  figure  on  the  same  plate,«  called  N.  neupaurrii 

Pant.,  coilld  be  classed  here.     De  Toni  b  and  Cleve  c  include  N.  haytiana,  as  above. 

Three  r(»asons  are  given  by  the  authors  for  holding  it  separate  from  N.  praetexta.     The 

best  answer  to  these  is  found  in  comparing  their  own  figures  of  the  two  species  on  plate 

4,  figures  8  to  9.     This  particular  form,  haytiana,  is  found  at  station  2807  in  company 

with  the  true  type. 

Found  at  stations  2807,  2920H,  Galapagos  and  Hawaiian  islands. 
Navicula  prodiga  Mann,  sp.  nov.'  Plate  LIU,  fiourb  4. 

Valve  outline  of  6  perfectly  straight  lines  forming  an  elongated  hexagon,  the  apices 
alone  being  rounded;  the  two  median  sides  shorter  than  those  running  to  the  apices: 
markings  of  nioniliform  striae  arranged  in  the  general  lyrate  pattern,  the  striae  of  large 
rounded  beads,  the  actually  median  striae  alone  being  transverse,  those  on  either  aide 
of  the  middle  curving  and  becoming  concentric  to  the  two  apices;  interspaces  between 
the  striae  one-half  the  width  of  a  bead;  lyrate  hyaline  area  narrow,  its  ends  not 
approaching,  hence  the  beaded  rows  on  each  side  of  the  raphe  of  nearly  equal  width 
from  center  to  apices;  marginal  striae  at  the  middle  of  the  valve  fully  two-fifths  its 
width,  thence  diminishing  toward  the  apices  as  the  sides  approach;  valve  surface  just 
within  the  margin  all  around  depressed,  whereas  the  margin  itself  is  slightly  elevated 
above  the  rest  of  the  surface,  thus  producing  the  appearance  of  a  border. 

Length  of  valve,  0.150  mm.;  width  of  valve,  0.085  mm.;  striae,  48  in  0.1  mm. 
The  hexagonal  form  called  iV.  hennedyi  cuneata  Schmidt  d  resembles  my  species  only 
in  its  hexagonal  outline.     A  far  nearer  form  in  Janisch's  Diatoms  of  the  Gazelle  Expe- 
dition, plate  15,  figure  23,  is  named  N.  lyra  elliptica  Schmidt  by  Cleve,«  where  it  is 
joined  with  figures  in  Van  Heurck's  Synopsis,  plate  10,  figure  2,  Schmidt's  Nordsee 

oPant.  Beitr.  Bacill.  Ung.  1:  pi.  14.  f.  12S.  1886. 
h  De  Toni,  Syll.  Alg.  2:  103.  1891. 
cSv.  Vet.  Akad.  Handl.  27=*:  55.  1895. 
d Schmidt,  Atlas  pi.  .S.f.  4.  1875. 
«Sv.  Vet.  Akad.  Handl.  27H  63.  1895. 
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Diatomaceen,  o  plate  1,  figure  39,  and  Schmidt's  Atlas,  plate  2,  figure  29.  It  also  has 
considerable  resemblance  to  Schmidt's  Atlas,  plate  2,  figure  10,  N.  kittoniana  Schmidt, 
which  Cleve  &  makes  a  variety  of  N.  approrimata  Grev. ;  though  how  he  can  see  N. 
approrimata  in  that  form  and  N.  lyra  in  the  form  figured  by  Janisch  just  mentioned  is 
beyond  my  understanding.  AMiether  or  not  the  form  represented  by  Janisch's  figure, 
the  A^.  kittoniana  of  Schmidt,  and  my  specimen  shonld  be  classed  as  a  variety  of  N".  lyra 
is  a  question  of  the  limits  of  a  species  and  the  degree  of  dissimilarity  it  is  desirable  to 
include  under  one  name.  Taking  the  view  that  it  is  atlvantageous  to  add  as  few  new 
forms  as  possible  to  the  already  enormous  species  N.  lyra,  I  have  given  the  above 
name.  For  reasons  mentioned  in  the  introduction,  the  naming  of  varieties  is  not 
favored  by  the  writer.  It  may  be  noted  that  my  specimen  differs  in  several  respects 
from  the  two  I  have  here  associated  with  it,  especially  in  the  H-shaped  hyaline  space 
not  having  its  tips  approach,  but  strictly  parallel,  whereby  the  central  rows  of  striae 
are  of  the  same  width  from  the  apices  to  the  center.  But  the  minor  di  fferenc(»8  between 
my  form  and  that  of  Janisch's  above  can  not  make  them  two  species. 

Type  in  the  U.  S.  National  Museum,  No.  590149,  from  staticm  2920H,  Hawaiian 
Islands,  November  21,  1891;  570  fathoms,  bottom  of  brown  mud  and  fine  sand. 

Navicula  sandriana  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  13:  153.  pi.  13.  f.  5.  1863. 

Schmidt,  Atlas  pZ.  S.f.  10.  1875;  pi.  70.  f.  4S.  1881.     O'Meara,  Proc.  Roy.  Irish 

Acad.  II.  2:  388.  pi.  32.  f.  29.  1875  (figure  poor).     Lagers.  Bih.  Sv.  Vet.  Akad. 

Handl.  3":  41.  1876.     De  Toni,  Syll.  Alg.  2:  105.  1891.    Cleve,  Sv.  Vet.  Akad. 

Handl.  27^:  59.  1895. 
Navicida  rimosa  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  129.  pi.  12.  f.  25.  1866. 

Moeb.  Diat.-taf.  pi.  75.  f.  25.  1890. 
It  seems  to  me  the  original  figures  of  both  the  above  give  emphasis  to  a  rather  incon- 
stant feature  of  this  diatom,  namely,  the  narrow  sickle-shaped  line  of  striae  midway 
between  the  center  and  the  margin.  This  is  very  liable  to  be  reduced  to  a  somewhat 
indefinite  granulation  blending  with  the  more  indistinct  granulation  about  it.  In 
fact,  there  are  unmistakable  varieties  in  which  these  sickle-shaped  lines  can  virtually 
disappear.  In  such  a  case  we  are  confronted  by  the  question  in  what  respect  such  a 
form  is  separable  from  varieties  of  N.  hennedyi  and  N.  praetexta,  nor  can  we  find  any 
satisfactory  answer.  In  other  words,  however  useful  for  classification  it  undoubtedly 
is  to  retain  the  enumerated  names  to  designate  the  more  diverse  of  these  forms,  it  is 
probable  that  both  N.  sandriana  and  N.  hennedyi  will  eventually  be  considered  only 
striking  variations  of  N.  praetexta. 

Found  at  station  4516H,  Gulf  of  California. 

Navicula  ailicmla  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Beri.  1841:  419.  1843;  Mikrog. 

pi.  e,  I.f.  16,  pi.  10.  I.f.  13,  pi.  14  J.  22,  pi.  15A.f.  37a-h.  1854.     Pritch.  Hist. 

Infus.  ed.  4.  894.  1861. 
Navicula  limosa  KQtz.  Bacill.  101.  pi.  S.f.  50.  1844.    Grun.  Verb.  Zool.  Bot.  Ges. 

Wien  10:  544.  pi.  3.  f.  8a-c,  10  (not/.  7,  8d-e,  9).  1860.     Douk.  Quart.  Journ. 

Micr.   Sci.  n.  s.  9:  294.  pi.  18.  f.  7.  1869.    Moeb.  Diat.-taf.  pi.  79.  f.  7,  1890. 

Donk.  Brit.  Diat.  73.  pi.  12.  f.  6.  1871-73.     Brun,  Diat.  Alp.  73.  pi.  7.f.  12.  1880 

Van  Heur.  Synop.  103.  pi.  12.  f.  18-20,  22-23.  1881;   Treat.  Diat.  219.  pi.  5.  f. 

207-208.  1896.     Lagers.  Bih.  Sv.  Vet.  Akad.  Handl.  V*:  31.  pi.  I.f.  6,  7a.  1873. 

Rabh.  Sussw.  Diat.  41.  pi.  6,f.  31.  1853.     Pritch.  Hist,  Infus.  ed.  4.  894.  1861. 

De  Toni,  SyU.  Alg.  2:  147.  1891. 
Navicula  sUicula  Grun.;  Van  Heur.  Synop.  pi.  12.  f.  21.  1881. 
C(d(m£is  mlicula  Cie\e,  Sv.  Vet.  Akad.  Handl.  262:  51.  1894. 


o  Jahresb.  Konmi.  Deut.  Meere  2:  pi.  1.  f.  39.  1874. 
b  Loc.  cit. 
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Navicula  gibberula  Ktttz.  Bacill.  101.  pi  S.f.  50.  1844.    W.  Smith,  Synop.  Brit.  Diat 
1:  pi.  n.f.  ISO.  1853.     Lagere.  Bih.  Sv.  Vet.  Akad.  Handl.  1'*:  31.  pi  If.  7. 
1873.     De  Toni,  Syll.  Alg.  2:  148.  1891. 
Navicida  ventrUosa  Ehrenb.  err.  det.  Donk.  Brit.  Diat.  74.   pi  12.  f.  7.  1871-73. 
Van  Heur.  Synop.  103.  pi  12.  f.  24-26.  1881;  Treat.  Diat.  220.  pi  S.f.  209.  1896. 
Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  l?^:  29.  pi  l.f.  16-18.  1880.    be  Toni, 
Syll.  Alg.  2:  148.  1891.     Cleve  in  Nordensk.  Vega  Exped.  3:  464.  1883. 
Navicula  subvenlTtcosa  Grun.;  Cleve  A  Grun.  Sv.  Vet.  Akad.  Handl.  17-:  29.  pi.  1. 
f.  19.  1880.     De  Toni,  Syll.  Alg.  2:  150.  1891.     Cleve  in  Nordensk.  Vqga  Exped. 
3:  464.  1883. 
Navicula  horvathii  Grun.  Verb.  Zool.  Bot.  Gea.  Wien  10:  pi  6.f.  18.  1860. 
Navicula  haslimzkyi  Pant.  Beitr.  Bacill.  Ung.  2:  48.  pi  11.  f.  193.  1889. 
Navicula  neogena  Pant.  Beitr.  Bacill.  Ung.  3:  pi  17.  f.  252,  pi  25./.  S72.  1893. 
There  is  some  doubt  of  the  propriety  of  including  here  N.  ventricosa,  especifdly  if  we 
take  into  consideration  Ehrenberg's  authorship.     It  should  either  be  left  out  of  this 
category  or  referred  to  as  iV.  venlncosa  Ehrenb.  err.  det.  Donk.  as  above.    The  con- 
trast is  considerable  even  in  that  case,  because  of  the  striking  stauros.     But  if  we  take 
into  consideration  N.  haslinszhyi  (see  above),  we  find  a  perfect  gradation  from  one  phiee 
to  the  other.     Donkin  has  included  here  several  species  that  have  absolutely  nothing 
in  common  with  this  species   except   the   trinodal   outline;   thus,  N.  Uptogonqjfla 
Ehrenb. <»    O'Meara  offers  such  absurd  figures  of  this  diatom  *  that  they  are  much 
worse  than  none. 
Found  at  station  3696,  off  Honshu  Islan(^  Japan. 

Navicula  wnithiiBreb.;  W.  Smith,  Synop.  Brit.  Diat.  2:  92.  1856.     Grun.  Verb. 

Zool.  Bot.  Ges.  Wien  10:  531. 1860;  Denkschr.  Akad.  Wien  48':  56.  pi  l.J.  40- 

41.  1884;  in  Fenzl,  Reise  Novara  Bot.  1:   18.  1870.    Schmidt,  Jahresb.  Komm. 

Deut.  Meere  12:  pi  l.f.  19.  1874;  Atlas  pi  7.  f.  14-20  {f.  f 7-^^ doubtful).  1875. 

Rabh.  Fl.  Eur.  Alg.  1:  178.  1864.     Donk.    Brit.  Diat.  6.  pi  1.  f.  40.  1871-73. 

O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  382.  pi  S2.f.  18.  1875.    Van  Heur.  Synop. 

91.  pi  9.f  12;  Suppl.  pi  B.f  23.  1881-85;  Treat.  Diat.  197.  pi  4.f.  151.  1896. 

Pant.  Beitr.  Bacill.  Ung.  2:  55.  J889.    Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13: 45. 

pi  8.f.  25-26.  1884.     Petit,  Joum.  Roy.  Micr.  Soc.  1:  245.  pi  14.  f.  U.  1878.    De 

Toni,  Syll.  Alg.  2:  86.  1891  (not  A^  smiihii  (C.  Ag.).    Van  Heur.  Treat.  Diat.  231. 

1896).     Wolle,  Diat.  N.  A.  pi  12.  f.  11,  pi  14.  f  12  (not  pi  20.  f.  8).  1890. 
Diploneis  smithii  (Breb.)  Cleve,  Sv.  Vet.  Akad.  Handl.  26=^:  96.  1894. 
Navicula  elliptica  W.  Smith,  Synop.  Brit.  Diat.  1:  48.  pi  17.  f.  152a  (not/.  i5J?(i*). 

1853  (not  Kulz.  1844). 
Navicula  doczyi  Pant.  Beitr.  Bacill.  Ung.  2:  45.  pi  14.  f  247.  1889. 
De  Toni  here  includes  Pinnularia  scutellum  O'Meara,  c  which  is  Navicula  iCuUUum 
O'Meara.^*  This  is  a  gross  error.  O'Meara's  form,  judged  by  its  figures  and  descrip- 
tions, is  a  truly  costate-ribbed  diatom  which  shows  none  of  the  double-rowed  beading 
so  characteristic  of  JV.  srnUhxi.  I  think  if  such  were  present,  it  could  not  have  been 
twice  overlooked  by  O'Meara.  Cleve «  questions  Van  Heurck's  determination  of 
N.  scutellum  O'Meara,  /  referring  the  figure  doubtfully  to  N.  smiUni  Breb.  It  is  some- 
tbing  like  A^.  smiihii,  but  in  the  absence  of  the  beading  I  think  it  is  a  poor  figure  (rf 
O'Meara's  species.     Van  Heurck^  has  transferred  Schizonema  smithii  C.  Ag.  to  JVim- 

a  Ehrenb.  Mikrog.  pi  10.  l.f.  11,  pi  16.  l.f.  10.  II.  f.  7.  Ill.f.  $2'.  1854. 

&Proc.  Roy.  Irish  Acad.  11.  2:  pi  31.  f.  30-31.  1875. 

c  Quart.  Joum.  Micr.  Sci.  n.  s.  9:  151.  pi  12.  f.  5.  1869. 

dTroc.  Roy.  Irish  Acad.  II.  2:  396.  pi  33.  f  14.  1875. 

eSv.  Vet.  Akad.  Handl.  26^:  96.  1894. 

/Van  Heur.  Synop.  pi  9.f.  11.  1881. 

^  Van  Heur.  Treat.  Diat.  231.  pi  5.f.  241.  1896. 
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cula  snvUkii  (C.  Ag.)  Van  Heur.,  and  refers  to  his  former  figures.^  Undoubtedly  the 
figures  given  by  Van  Heurck  are  a  Navicula,  and  undoubtedly  all  such  forms  should 
be  changed  from  Schizonema  to  Navicula.  Were  this,  therefore,  a  justifiable  identifi- 
cation, N,  smUhii  Breb.  would  have  to  give  way  to  N.  mvitkii  (C.  Ag.)  Van  Heur.,  as 
SMzonema  tmithii  0.  Ag.  was  published  in  1824.^  There  are  two  early  representa- 
tions of  S.  smitkii  C.  Ag.<^  In  the  earlier  there  is  no  mention  of  the  markings  of  the 
valve,  the  description  being  concerned  with  the  shape  of  the  gelatinous  threads 
inclosing  the  frustules,  as  is  common  in  KOtzing.  The  figures  are  too  small  to  give 
any  clear  idea  of  the  valve.  Enough,  however,  is  evident  to  show  that  Ktitzing's 
idea  of  this  species  of  Agardh  is  irreconcilable  with  that  of  William  Smith.  Smith's 
figure  is  dear  and  the  description  accurate,  yet  the  author  quotes  KUtzing's  entirely 
discordant  figure.  Van  Heurck 's  figures  are  different  from  both  the  foregoing,  and 
he  says**  of  this  form,  "nee  Katz.,  Smith,  Ac, "  and  on  figure  4  of  the  same  plate  he 
refers  both  the  figure  in  Ktttzing  and  that  in  Smith  to  S.  ramosissimum  C.  Ag.  De 
Toni<  recognizes  Van  Heurck's  idea  of  S.  amUhii  C.  Ag.  to  be  correct,  while  Cleve/ 
makes  it  a  synonym  of  I^vicula  avenacea  Breb.  I  think  there  can  be  no  doubt  that 
the  S.  smithii  C.  Ag.  of  Smith's  Synopsis^  is  the  same  as  S.  ramosissimum  C.  Ag.  as 
that  form  is  interpreted  by  Van  Heurck,  Cleve,  and  others.  I  could  extend  indefi- 
nitely the  recital  of  this  muddle  over  S.  smOhii  C.  Ag.  were  it  worth  while.  Enough 
has  been  said  to  illustrate  the  fact  I  now  wish  to  mention,  namely,  that  in  dealing  with 
members  of  the  old  genus  Schizonema  we  are  as  a  rule  confronted  with  indefinable 
names,  impossible  to  include  in  our  synonjrmy,  if  we  wish  to  be  at  all  accurate  as  to 
facts.  This  arises  from  the  custom  in  the  earlier  books  of  laying  stress  on  the  gelat- 
inous envelope  to  the  partial  or  complete  neglect  of  the  diatoms  inclosed,  so  that  the 
species  and  in  many  cases  the  genus  of  the  original  form  is  absolutely  obscured. 
Here  and  there  we  find  a  case  where  a  name,  originadly  indefinable,  becomes  in  subse- 
quent works  repeated  and  more  clearly  imaged,  and  grows  to  be  widely  accepted  as 
standing  for  a  diatom  of  well-marked  and  generally  understood  characteristics.  In 
such  cases  it  is  perhaps  well  to  refer  to  the  original  citation  and  include  it  in  the  synon- 
ymy. But  S,  smitkii  C.  Ag.  is  an  example  of  a  host  of  forms  with  no  such  history. 
Nobody  knows  what  Agaerdh  meant  by  his  name.  There  is  no  agreement  among  the 
various  authors  as  to  its  structure.  We  can  not  even  know  that  it  was  a  Navicula. 
To  take  what,  practically  speaking,  is  a  nomen  nudum,  and  transfer  it  to  Navicula 
on  the  basis  of  mere  guesswork,  thereby  invalidating  a  long-established  and  thoroughly 
understood  name,  is  manifestly  not  justifiable,  for  it  destroys  a  valid  name  for  an  inde- 
finable one. 

Found  at  stations  2920H,  3696,  3712H,  Hawaiian  Islands,  Honshu  Island,  and 
Okhotsk  Sea. 

Navicula  Solaris  Greg.  Trans.  Micr.  Soc.  Lond.  n.  s.  4:  43.  pi.  5,  J,  10,  1856.  Moeb. 
Diat.-taf.  pi. /O./.  iO.  1890.  Schmidt,  Atlas  pi. -#6./.  16.  1876.  Rabh.  Fl.  Eur. 
Alg.  1: 181.  1864.  O'Meara,  Proc.  Roy.  Irish  Acad.  II.  2:  410.  pi.  34.  f.  IS.  1875 
(poor  figure).  Pritch.  Hist.  Infus.  ed.  4.  904.  1861.  Cleve,  Sv.  Vet.  Akad. 
Handl.  2V:  32.  1895.  De  Toni,  Syll.  Alg.  2:  53.  1891. 
Schmidt's  doubt  of  his  figure,  quoted  above,  being  N.  solans  was  shown  to  be  unnec- 
by  a  complete  frustule  I  found  in  the  dredging  at  station  3607,  in  which  one 


o  Vkn  Heur.  Synop.  pi.  15.  f.  SS.  1881;  Treat.  Diat,  pi.  5.f.  241.  1896. 
bC.  Ag.  Syst.  Alg.  10.  1824. 

c  KtHz.  Bacin.  114.  pi.  rt.j.  5.  1844.     W.  Smith,  Synop.  Brit.  Diat.  2:  75.  pi.  67. 
/.  set.  1856. 

d  Van  Heur.  Synop.  pi.  15.  f.  SS.  1881. 
«Syn.  Alg.  2:293.  1891. 
/Sv.  Vet.  Akad.  Handl.  27»:  15.  1895. 
^W.  Smith,  Synop.  Brit.  Diat.  2:  75.  1856. 
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valve  corresponded  exactly  to  his  figure  and  the  other  showed  the  sun-like  rays  around 
the  center,  referred  to  in  the  specific  name.  I  find  a  minute  error  in  focuaii^  inten- 
sifies this  '^ solar"  effect,  which  must  be  the  method  by  which  such  greatly  exa^ 
gerated  representations  as  that  by  0*Meara  were  obtained. 

Found  at  stations  3607,  3611,  Bering  Sea. 
Navicula  apedosa  Mann,  sp.  nov.  Plate  LIT,  feoxtrk  5. 

Valve  deeply  constricted  at  the  middle;  the  two  halves  broadest  just  beyond  this 
constriction;  thence  narrowing  rapidly  to  the  blunt,  rounded  apices;  striae  monil- 
iform,  except  at  the  constriction,  where  they  are  fused  into  three  ridges;  beads  large, 
oval,  the  maiginal  ones  double  the  length  of  the  others;  striae  toward  the  middle  of 
the  valve  oblique  to  the  raphe,, but  not  curved,  toward  the  apices  becoming  curved; 
a  single  row  of  laige  beads  on  either  side  of  the  median  line;  ends  of  the  raphe  at  the 
center  separated  by  a  small  hyaline  round  area,  the  central  nodule. 

Length  of  valve,  0.12  mm. ;  width  of  valve,  0.045  mm.,  and  at  the  middle,  0.012  mm. 

Type  in  the  U.  S.  National  Museum,  No.  590150,  from  station 2807,  Galapagos  Islands, 
April  4, 1888;  812  fathoms,  bottom  of  Globigerina  ooze  and  coral  mud. 

Navicula apectabilia  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  481.  pi.  9.  f.  10. 1857.     Rabh. 

Fl.  Eur.  Alg.  1:  178.  1864.     Schmidt,  Atlas  pi.  2.f.  SI,  pi.  S.f.  20-21,  29.  1875. 

Donk.  Brit.  Diat.  12.  pi.  2./.  5.  1871-73.     Cleve,  Sv.  Vet.  Akad.  Handl.  27^:  60. 

1895.     Cafltr.  Rep.  Voy.  Chall.  Bot.  2:  32.  pi.  28.  f.  9.  1886.     De  Toni,  Syll.  Alg. 

2:  98.  1891.     Pritch.  Hist.  Infus.  ed.  4.  898.  1861.    O'Meara,  Proc.  Roy.  Irish 

Acad.  II.  2:  390.  1875.     Van  Heur.  Treat.  Diat.  202.  pi.  21.  J.  757.  18%  (not  N. 

spectabilis  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  533.  pi.  l.f.  11.  1860). 
Navicula  excaiala  Grev.  variety;  Schmidt,  Atlas  pi.  S.f.  22-25.  1875  (not  N.  excavata 

Grev.).    Jan.  Diat.  Gaz.  Exped.  pi.  15.  f.  22.     Cleve,  Sv.  Vet.  Akad.  Handl.  18*: 

8.  pi.  2.f.  20.  1881  (not  Schmidt,  Atlas  pi.  70.  f.  46.  1881,  according  to  Grun.). 
Navicula  mikado  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  2S.f.  SS4.  1893. 
Although  the  ligurcs  above  cited  of  N.  excavata  Grev.  variety  are  clearly  synonyms 
of  this  species,  I  do  not  think  the  original  form  of  Greville's  diatom,«  nor  the  figure  so 
named  by  Grunow,^  can  safely  be  looked  upon  as  the  same.  Beyond  question  N. 
o^swaldii  Jan.c  is  the  same  as  Greville's  species,  as  Grunow  points  out.''  But  when 
we  compare  any  of  these  ligures  of  N.  excavata  which  are  in  harmony  with  the  original 
with  the  type  of  N.  spectabilis  as  given  by  Gregory  or  in  the  superb  figure  by  Donkin, 
it  is  plainly  too  wide  a  stretch  to  cover  both  forms  by  one  specific  name.  As  Cleve 
says,  this  species  merges  toward  N.  lyra  Ehrenb.,  on  the  one  hand,  and  N.  hennedyi  \V. 
Smith,  on  the  other;  but  if  it  is  to  be  a  species  at  all  and  have  any  boundaries,  it  can 
not  include  (ireville's  diatom.  Nor  is  Cleve  correct  in  adding  to  the  above  synonymy 
N.  bullata  Norm.<^  and  N.  rattrayi  Pant.«  If  we  wish  to  see  the  result  of  this  over  con- 
densation on  the  part  of  Cleve,  we  can  not  do  better  than  compare  figures  46  and  52  m 
plate  70  of  Schmidt's  Atlas,  both  of  which  he  ranges  under  N.  spectabilis.  Such  a 
"species"  is  out  of  all  bounds  and  not  worth  retaining. 
Found  at  stations  2807,  2920H,  Galapagos  and  Hawaiian  islands. 

Navicula splendidaCjreg.  Trans.  Micr.  Soc.  Lond.  n.  s.  4:  44.  pi.  5.f.  14-  1856.  Pritch. 
Hist.  Infus.  e<i.  4.  893.  Schmidt,  Jahresb.  Komm.  Deut.  Meere  2: 85.  pi.  l.f.  S-4: 
pi  .2.  J.  2.  1874;  Atlas  pi.  13.  f.  31-34-  1875;  pi.  69.  J.  22.  1881.    Van.  Heur.  Synop. 


o  Trans.  Micr.  Soc.  Lond.  n.  s.  14:  130.  pL  12.  f.  15.  1866. 

&  Schmidt,  Atlas  pi.  70.  f.  46.  1881. 

c  Schmidt,  Atlas  pi.  70.  f.  46.  1881.  Jan.  Diat.  Gaz.  Exped.  pi.  15.  f.  It.  Pftnt. 
Beitr.  Bacill.  Ung.  2:  52.  pi.  25.  f.  370.  1889. 

tf  Castr.  Rep.  Voy.  Chall.  Bot.  2:  29.  pi.  28.  f.  10.  1886.  Schmidt,  Atlas  pi.  70.  f. 
51-52.  1881. 

«Pant.  Beitr.  Bucill.  Ung.  2:  52.  pi.  30./.  427.  1889, 
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pi.  9.  /.  4.  1881;  Treat.  Dial.  193.  pi.  ^6.f.  Iii9.  1896.     O'Meara,  Proc.  Roy.  Irish 
Acad.  II.  2:  402.  pL  SS.f.  30  (poor).  1875.     De  Toni,  Syll.  Alg.  2:  80.  1891. 

Navicula  entomon  Ehrenb.  err.  det.  Donk.  Brit.  Diat.  49.  pi.  7./.  5.  1871-73. 

Navicula  didyma  Ehrenb.  err.  det.  Greg.  Trans.  Micr.  Soc.  Lond.  n.  s.  4:  45.  pi.  5. 
f.  16  (not/.  15).  1856. 

Navicula  gemmatula  Grun.  err.  det.  Cleve,  Joum.  Quek.  Micr.  Club  II.  2:  167.  pi. 
U.S.  1.  1885. 

Diphneis  splendida  Cleve,  Sv.  Vet.  Akad.  Handl.  26*:  87.  1894. 

Donkin's  placing  this  species  under  N.  enlomon  Ehrenb.  is  not  to  be  favored,  as  his 
figure  is  clearly  a  N.  splendida.  It  is  difficult  to  determine  what  N.  entomon  is,  as 
Ehrenberg's  figures o  are  not  remotely  alike;  but  certainly  they  can  not  be  united 
with  the  above  species.  Rabenhorst  f>  erroneously  includes  here  N.  innirvata  Greg., 
an  arrangement  accepted  by  De  Toni.c  (^leve  holds  them  separate,  and  also  groups 
here  quite  a  number  of  species  that/ 1  do  not  consider  synonymous.  There  is,  how- 
ever, one  in  his  list.^*  namely  N.  diplosiicta  Grun.«  which  is  close  to  this  species,  per- 
haps too  close./  A  specimen  from  station  3604  is  unusually  small  and  with  very  deli- 
cate beading,  but  built  on  the  general  plan  of  this  species.  See  also  remarks  under 
N.  omarueTms  (Cleve)  Mann  Ehrenb.  in  this  report. 

Found  at  stations  2920H,  3008H,  3603,  3604,  Hawaiian  Islands  and  Bering  Sea. 
Navicula  spuxna  Mann,  sp.  nov.  Plate  LII,  figure  7. 

Valve  broadly  elliptical,  tapering  by  even  cur\'e  to  the  rounded,  somewhat  produced 
apices;  raphe  perfectly  straight,  on  either  side  of  it  a  very  narrow  hyaline  space, 
expanded  at  the  center  into  a  large  circular  hyaline  an»a  one-half  the  width  of  the 
valve;  markings  a  fine  shagreen,  this  near  the  margin  all  around  the  valve  broken 
up  into  a  row  of  foam-like  flakes;  margin  delicately  beaded. 

Length  of  valve,  0.075  mm.;  width  of  valve,  0.030  mm. 

The  general  aspect  of  this  diatom  is  that  of  a  Mastogloia,  but  it  entirely  lacks  the 
internal  marginal  plates  or  septa  characteristic  of  that  genus. 

Type  in  the  U.  S.  National  Museum.  No.  590151,  frt)m  station  4029H,  Bering  Sea, 
June  27,  1900;  913  fathoms,  bottom  of  grey  sand  and  clay. 

Navicula  subacuta  (Ehrenb.)  Ralfs  in  Pritch.  Hist.  Infus.  (k1.  4. 908. 1861.    Schmidt, 
Atlas  pi.  4S.f.  31-SS.  1876.     De  Toni,  Syll.  Alg.  2:  192. 

Pinmilaria  subacuta  Ehrenb.  Mikrog.  pi.  S5A,  VI.  f.  12.  1854. 

Pinnularia  major  Cleve.  Sv.  Vet.  Akad.  Handl.  27^:  89.  1895,  not  Navicula  major 
KOtz.  Bacill.  97.  pi.  4  J-  19,  21.  1844. 

Some  of  my  specimens  approach  one  of  Schmidt's  unnamed  figures,^  and  therefore 
somewhat  resemble  Schmidt's  figure  of  N.formosa  Greg.,*  though  this  pn^sent  species 
and  N.  formosa  are  clearly  distinct.  Cleve's  union  of  N.  subacuta  with  N.  major 
Klitz.  is  not  wise.     See  under  that  species  in  this  report. 

Found  at  station  4029  H,  Bering  Sea. 
Navicula  subcincta  Schmidt,  Jahnwb.  Komm.  Deut.  Meere  2:  87.  pi.  £.  f.  7.  1874. 
Schmidt,  Atlas  pi.  IS./.  41.  1875. 

Navicula  succincta  Schmidt,  Atlas  pi.  69.  f.  3^.  1881.     De  Toni,  Syll.  Alg.  2:  76. 
1891. 

Diploneis  subcincta  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  86.  1894. 

a  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  pi.  1. 1.f.  S-4.  1843;  Mikrog.  pi.  19.  f.  30. 1854. 

h  Rabh.  Fl.  Eur.  Alg.  1:  204.  1864. 

c  De  Toni,  Syll.  Alg.  2:  81.  1891. 

d  Sv.  Vet.  Akad.  Handl.  26':  87-88.  1894. 

t  Schmidt,  Atlas  pi.  13.  f.  2&-30.  1875. 

/  Cf.  also  Schmidt,  Atlas  pi.  69.  f.  22.  1881;  pi.  174.  f.  10.  1892. 

ff  Schmidt,  Atlas  pi.  43.  f.  29.  1876. 

*  Schmidt,  Atlas  pi.  50./.  12.  1877. 
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This  is  probably  distinct  from  N.  didyma  (Ehrenb.)  Kiitz.,  though  it  cloeely  ap- 
proaches Donkin's  figure  of  that  species.^^  I  look  upon  this  resemblance  as  much 
more  striking  than  that  })etween  the  present  species  and  N.  didyma  (Ehrenb.)  Kfltz.,* 
as  suggested  by  Grunow.  c  Grunow's  own  figures  of  this  species  are  a  quite  different 
thing,  and  agree  more  closely  with  the  diatom  I  have  named  N.  pinguis;  see  under 
this  for  fuller  discussion.  CMeara**  is  careless  in  calling  this  N.  subcivila  on  his 
plate,  and  his  figure  is  inexcusably  l)ad. 

Found  at  station  3008H,  Hawaiian  Islands. 
Navicula  undata  Mann.  sp.  nov.  Plate  LIII,  figure  1. 

Valve  an  elongated  ellipse,  with  blunt  apices,  the  sides  scarcely  curved  until  about 
half  way  between  the  center  and  the  ends,  thence  the  curvature  more  pronounced  for 
a  short  distance,  and  finally  the  sides  nearly  straight  to  the  broad  and  blunt  apices; 
markings  of  coarse  beading  of  the  N.  aspera  type,  but  the  beads  round,  not  OTil, 
arranged  in  oblique  moniliform  striae,  the  beads  of  which  are  so  spaced  as  to  give  a 
marked  wavy  appearance  to  the  valve;  raphe  obscurely  beaded,  especially  toward  the 
center,  there  each  half  slightly  bent  toward  the  same^side  of  the  valve;  a  broad 
median  area  on  either  side  the  raphe,  extended  at  the  center  as  a  large  stauroe  run- 
ning from  one  side  of  the  valve  to  the  other;  terminations  of  the  raphe  at  the  extreme 
apices  of  the  valve  surrounded  by  lai^ge  hyaline  circular  areas,  reaching  over  the 
curve  of  the  apices  to  the  border. 

Length  of  valve,  0.080  mm;  width  of  valve,  0.019  mm.     Striae,  17  in  0.01  mm. 

This  very  minute  but  robust  diatom  belongs  to  the  N.  aspera  group,  except  for  its 
coarse  beads  being  round  and  it^  central  hyaline  band  extending  from  one  side  to  the 
other,  like  the  staunis  of  the  Staun)neis  type.  It  is  in  marked  contrast  with  any 
known  form,  the  nearest  spwies  being  N.  macraeana  Pant.,«  which  differs  greatly 
in  its  apici^s,  its  delicate  beading,  its  staurt)?,  its  raphe,  etc. 

Type  in  the  U.  S.  National  Museum,  No.  590152,  from  station  3571H,  Bering  S^ 
July  fi,  1895;  696  fathoms,  bottom  of  green  mud  and  ooze. 
Navicula  vagabunda  Brun;  Schmidt,  Atlas  pi.  174- f-  5.  1892. 

THploneis  lagabmida  Cleve,  Sv.  Vet.  Akad.  Handl.  262:  103.  pi.  t.J.  IS,  J5.  1894. 

This  diatom  is  suggestively  nt»ar  that  variety  of  N.  cnibro  (Ehrenb.)  Kiitz.,  known 
as  N.  pandura  Breb. 

Found  at  station  2808,  Galapagos  Islands. 
Navicula  vidovichii  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  13:  150.  pi.  IS.  /.  4.  18^- 

Plate  LII,  nouRE  3. 

Navicula  egyptica  Grev.  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  14:  127.  pi.  12.  f.  16-17.    1886. 
Moeb.  Diat-taf.  pi.  75.  f.  16-17,  1890. 

Naiinila  bartholomd  Cleve;  Schmidt,  Atlas  pi.  160.  f.  9. 1890,  not  Cleve,Bih.  Sv. 
Vet.  Akad.  Handl.  5**:  6.  pi.  1.  f.  5.  1878. 

Navicula  sectilis  Schmidt;  Pant.  Beitr.  Bacill.  Ung.  2:  55.  pi.  8.f.  152.  1889?. 

The  above  combination  represents  a  clear  and  satisfactory  specific  concept.  ^• 
egyptica  is  exactly  the  same  as  N.  vidovichii;  the  variety  called  by  Schmidt  iV. 
bartholomex  Cleve  variety,  differs  merely  in  being  more  constricted  at  the  center  of 
the  valve,  and  the  variety  called  by  Pantocsek  N.  sectilis  boryana  differs  merely 
in  being  less  constricted  at  the  center  of  the  valve.  To  add  to  these  other  species  le» 
clearly  related,  though  similar,  as  Cleve/  and  De  Toni  ff  have  done,  is  to  lose  all  boun- 


o  Donk.  Brit.  Diat.  pi  7.  f.  8b.  1871-73. 

b  Bih.  Sv.  Vet.  Akad.  Handl.  3'*:  pi.  l.f.  4.  1876. 

c  Denkschr.  Akad.  Wien  482:  56.  1884. 

d  Proc.  Roy.  Irish  Akad.  II.  2:  398.  pi.  SS.f.  22,  1876. 

«  Pant.  Beitr.  Bacill.  Ung.  2:  52.  pi,  8.f.  155,  1889. 

/Sv.  Vet.  Akad.  Handl.  26^:  63.  1894. 

pDe  Toni,  Syll.  Alg.  2:  174.  1891. 
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daries  of  the  species,  and,  what  is  worse,  to  find  no  halting  place  whatever.  Both  the 
the  authors  mentioned  place  this  species  under  N.  powellii  Lewis; «  to  which  combina- 
tion is  added  by  Cleve  N.  bartholomei  Cleve.^  The  resemblance  between  this  species 
and  N.  powellit  is  slight.  \Miy  not  then  add  the  more  nearly  related  N.  mirabilis 
Leud.-Fort.jC  N.  interadrjis  Schmidt,  ^  N.  arnica  Cleve  &  Grun.,«  and  so  on  ad  libitum? 
This  general  type  of  Navicula  has  a  vast  number  of  related  forms,  and  we  must  draw 
the  line  rather  strictly  around  a  given  species  or  have  no  line  to  draw.  For  this  reason 
I  do  not  favor  making  the  above  a  variet  y  of  ^V.  powellii.  I  have  figured  the  variety 
found  by  me,  as  it  presents  the  interesting  phase  of  having  the  marginal  as  well 
as  the  internal  rows  of  costae  interrupted  at  the  center,  thus  making  a  stauros-like 
transverse  band  from  side  to  side. 

Length  of  (perfect)  valve,  0.160  mm.;  width  of  valve,  0.033  mm.     Striae,  60  in 
0.1  mm. 

Found  at  station  4029H,  Bering  Sea. 
Navicula  viridis  (Nitzsch)  Ehrenb.  Infus.  182.  pi.  IS.  f.  16  (in  part),  pi.  21.  f.  It. 
1838. 
Bacillaria  viridis  Nitzsch,  Neue  Schrift.  Naturf.  Ges.  Halle  3:  97.  pi  4.f.  IS.  1817. 
Frustulia  liridis  Kutz.  Linnaea  8:  551.  Syn.  Diat.  1833. 

Navicula  viridula  Ehrenb.  Infus.  183.  pi.  IS.f.  17  (not  pi.  21.  J.  14).  1838,  not  Ktttz. 
Pinnularia  viridis  Ehrenb.  in  part;  Phys.  Abh.  Akad.Wiss.  Berl.  1841:  pi.  S.  I.f. 
1-2  (not  pi.  1.  I.f.  7.  ///./.  S.  IV. J.  S).  1843.     W.  Smith,  Synop.  Brit.  Diat.  1: 
54.  pi.  18.  J.  163d  (not/.  16.Sa-b).  1853.     Rabh.;   Brun.  Diat.  Alp.  83.  pi.  8.f.  5 
(not/.  4.)  1880.     Cleve,  Sv.  Vet.  Akad.  Handl.    27=»:  91.  1895. 
Navicula  viridis  Kutz.  Bacill.  97.  pi.  4.f.  IS,  pi.  SO.f.  12.  1844.     Pritch.  Hist.  Infus. 
ed.  4.  907.  pi.  9.f.  lS3-l,36(poiyr).  1861.      Schmidt,  Atlas  pi.  42./.  11-14,  19-21. 
1876.     Van  Heur.  Synop.  73.  pi.  5.f.  5  (not  /  6).  1881;    Treat.  Diat.  165.  pi.  2. 
f.  10  (not  /.  11).   1896.       De  Toni,  Syll.   Alg.   2:    11.   1891.       Eng.   &    Pr. 
Pflanzenfam.  Bacill.  I'**:  43./.  55C-D.  1896. 
Navicula  leptogangyla  Ehrenb.(?);  Schmidt,  Atlas  pi.  45.  f.  26-28.  1876. 
Navicula  commutata  Grun.;  Schmidt,  Atlas  pi.  45.  f.  35-37  (not/  22-25).  1876. 
Navicula  (Pinnularia)  rupestris  Hantzsch;  Schmidt,  Atlas  pi.  45.  /.  41-43  (/.  38- 

40,  44'*.).  1876. 
Navicula  decumana  Pant.  Beitr.  Bacill.  Ung.  3:  pi.  35.  f.  499.  1893. 
This  very  variable  diatom  might  well  be  subdivided  into  several  species  were  it 
not  that  the  intergradations  are  so  close  that  no  definition  of  their  differences  can  be 
made.     It  approaches  another  large  and  variable  species,  N.  major  Ktitz.,  so  that  cer- 
tain forms  are  about  as  well  referred  to  one  of  these  as  the  other. 
Found  at  station  3691H,  Okhotsk  Sea. 

FBTJBTXTIilA  C.  Ag.  char,  emend. 

Frusiulia  C.  Ag.  in  part;  Syst.  Alg.  13.  1824;  char,  emend.  Ag.  Consp.  Diat.  43. 

1832.    Rabh.  Fl.  Eur.  Alg.  1:  20,  227./.  64.    Ehrenb.  Infus.  231.  1838.    Grun. 

Verb.  Zool.  Bot.  Ges.  Wien  12:  573.  1860.     De  Toni,  Syll.  Alg.  2:  276.  1891. 

Cleve,  Sv.  Vet.  Akad.  Eandl.  26^:  121.  1894. 
Van  Heurckia  Breb.  Ann.  Soc.  Phyt.  et  Micr.  Belg.  201.  1868.    Van  Heur.  Synop. 

112.  pi.  11.  f.  1-2.  1881;  Treat.  Diat.  239./.  39.  1896. 

oProc.  Acad.  Phila.  1861:  65.  pi.  2.f.  2.  1862. 
6Bih.  Sv.  Vet.  Akad.  Handl.  5^:  6.  pi.  I.f.  5.  1878. 

cMem.  Soc.  Emul.  St.  Brieuc  31.  pi.  2.  f.  21.  1879.     Schmidt,  Atlas  pi.  160.  f.  6-8. 
1890. 
dOp.  cit.  pi.  160.  f.  3-5. 
eS\.  Vet.  Akad.  Handl.  18*:  12.  pi.  3.f.  31.  1881. 
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Brebissonia  Grun.  Verh.  Zool.  Bot.  Ges.  Wien  12:    512.  1860.      0*Meara,  PitK. 
Roy.  Irish  Acad.  II.  2:  388  (not  fig.).  1875.     Van  Heur.  Treat.  Dial.  244.  /.  U. 
1896. 
ColleUmema  Breb.  in  part;  W.  Smith,  Synop.  Brit.  Diat.  2:  70.  pi.  56.  f.  351.  1856. 
Cocconema  Ehrenb.  in  part;  Ralfs  in  Pritch.  Hist.  Infus.  ed.  4.  878.  pi.  7./.  4Sa-h, 

1861. 
Doryphora  (Ktttz.)  W.  Smith,  Synop.  Brit.  Diat.  1:  77.  pi.  24  J.  22S.  1853,  in  pftrt. 
Schizonema  C.  Ag.  in  part,  Thwaites,  Ann.  Mag.  Nat.  Hist.  II.  1:  170.  pi.  It.f.  H. 

1848.     Van  Heur.  Synop.  pi.  17.  f.  S,  6.  1881. 
Berheleya  Grev.,  in  part;  Scott.     Crypt.  Fl.  1:  294.  1823,  Ralfs,  Ann.  Mag.  Nat 

Hist.  16:  110.  pi.  S.f.  2.  1845.     Van  Heur.  Treat.  Diat.  245./.  46.  1896. 
Amphipleura  Ktttz.  Bacill.  103.  pi.  S.f.  52.  1844,  in  part.     Van  Heur.  Synop.  113. 
pi.  17.  f.  14-15.  1881.     Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  125.  1894.     Van  Heur. 
Treat.  Diat.  242./.  42.  1896. 
Reicheltia  Van  Heur.  Treat.  Diat.  243./.  43. 1896  (?). 

Navicula  Bory,  in  part;  W.  Smith,  Synop.  Brit.  Diat.  1:  46.  pi.  16.  f.  129.  1853. 
Kutz.  Bacill.  94.  pi.  28.  f.  45.  pi.  30.  f.  44.  1844.  Donk.  Brit.  Diat.  42.  pi.  6.f. 
11-12.  1872. 
The  separation  of  the  a^wve  genera,  in  whole  or  in  part,  from  the  true  Navicula 
diatoms  is  generally  felt  by  students  to  be  necessary.  Although  they  have  a  navicu- 
loid  outline  and  possess  valves  that  are  alike  and  that  bear  a  raphe  divided  at  the  center, 
they  pKJSsess  severa  characteristics  found  in  no  other  naviculoid  diatoms.  The  chief 
characteristic  is  the  elevated,  ridge-like  border  of  silica  that  surn)unds  the  two  halves 
of  the  raphe,  partly  or  completely  inclosing  them  and,  by  it*(  longitudinal  extension 
at  the  center  of  the  valve  (where  it  represents  the  central  nodule),  separating  the  two 
halves  of  the  raphe  farther  and  farther,  until  in  Amphipleura  and  Reicheltia  the 
greater  length  of  the  valve  is  traversed  by  this  ridge  and  the  two  lialves  of  the  raphe 
are  near  the  apices.  It  is  on  the  basis  of  the  gradual  extensitm  of  this  ridge  and  the 
consequent  progressive  separation  of  the  two  lialves  of  the  raphe  that  I  have  here 
combined  these  forms  into  one  genus,  as  it  appears  to  me  there  is  no  distinction  between 
the  genera  al)ove  enumerated  except  this  variable  one.  Viewed  from  this  stand- 
point the  series  would  be  as  follows:  (1 )  Frustulia  (=Van  Heurckia),  where  the  central 
extension  of  the  ridge  is  short  and  the  two  halves  of  the  raphe  traverse  nearly  the 
whole  length  of  the  valve;  (2)  Brebissonia  (synonymous  with  Doryphora),  where  the 
central  extension  of  the  ridge  is  greater;  (3)  Berkelej'a,  where  the  central  extensdon 
of  the  ridge  is  one-sixth  to  one-fourth  the  length  of  the  valve  and  the  two  halveat  c^ 
the  raphe  are  correspondingly  reduced;  (4)  Amphipleura  and  Reicheltia,  in  which  the 
central  extension  of  the  ridge  is  extreme  and  the  two  halves  of  the  raphe  very  short 
and  near  the  apices.  It  seems  to  me  simplicity  is  gained  by  this  union,  since  one 
member  of  the  series  runs  into  another,  and  especially  since  they  are  otherwise  greatly 
alike,  being  characterized  by  great  delicacy  of  structure  with  transverse  beaded 
striae  of  extreme  fineness  covering  the  entire  valve,  except  the  ridge.  Reicheltia  is 
the  most  aberrant  of  this  group,  its  striae  being  large,  though  very  finely  punctate, 
and  the  beaded  terminations  of  the  divisions  of  the  raphe  being  peculiar. «  Still  it  is 
80  manifestly  a  unique  species  of  Amphipleura  that  it  is  difficult  to  separate  it. 

Pfitzer  ^  brings  out  the  interesting  fact  that  the  above  differ  strikingly  from 

Navicula  in  internal  structure,  in  the  process  of  fission,  and  in  that  of  conjugation. 

Fruatulia  rhomboides  (Ehrenb.)  De  Toni,  Syll.  Alg.  2:  277.  1891.    Cleve,  Sv.  Vet, 

Akad.  Handl  26^:  122.  1894. 

Navicula  rhomboides  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  419.  pi.  3.  I.f. 

15.  1843?     Kutz.  Bacill.  94.   pi.  28.  /.  45,  pi.  30.  /.  44.  1844?      W,  Smith, 


aCf.  Van  Heur.  Treat.  Diat.  243./.  43,  \\ 
&  Hanst,  Bot,  AbhandL  2:  4871, 
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Synop.  Brit.  Diat.  1:  46.  pi.  16.  f.  1^9.  1853.  Rabh.  Fl.  Eur.  Alg.  1:  171.  1864. 
Pritch.  Hist.  Infus.  ed.  4.  903.  1861.  Gnin.  Verb.  Zool.  Bot.  Ges.  Wien  12: 
549.  pi.  3.  f.  14ar-b.  1860?  Schum.  Verb.  Zool.  Bot.  Ges.  Wien  Suppl.  17:  68 
(not  pi  S.f.  41).  1867.  Donk.  Brit.  Diat.  42.  pi  6.  f.  11.  1842.  Lewis,  Proc. 
Acad.  Phila.  1865:  10.  pi  2.  /.  10-11.  1865.  Cleve  &  Grun.  Sv.  Vet.  Akad. 
Handl.  17^:  47.  pi  S.f.  59.  1880. 
ColUtonema  riridulum  Breb.;  Ktitz.  Sp.  Alg.  105.  1849.     H.  L.  Smitb,  Sp.  Diat. 

T>T).  no.  88.  1874.     Pritch.  Hist.  Infus.  ed.  4.  926.  1861. 
Naricula  crassinervia  Breb.;  W.  Smitb,  Synop.  Brit.  Diat.  1:  47.  pi  Sl.f.  ^71.  1853. 
Pritcb.  Hist.  Infus.  ed.  4.  900.  1861.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  548. 
pi  S.f.  12.  1860.     Donk.  Brit.  Diat.  42.  pi  6.f.  12.  1872.     H.  L.  Smitb,  Sp.  Diat. 
Typ.  no.  313.  1874. 
Frustulia  torfacea  A.  Braun  in  Rabb.  Sussw.  Diat.  50.  pi  7./.  2.  1853. 
Frustulia  saxonica  Rabb.  Fl.  Eur.  Alg.  1:  227.  1864.     Griff.  &  Henf.  Micr.  Diet.  ed. 
3.  323.  pi  14.  /.  17.  1875.     H.  L.  Smitb,  Sp.  Diat.  Typ.  no.  172.  1874.     Rabb. 
Sussw.  Diat.  50.  pi  7./.  1.  1853.     Pritcb.  Hist.  Infus.  ed.  4.  924.  1861.     Pfitz.  in 
Hanst.  Bot.  Abbandl.  2:  58.  pi  4.f.  4-8.  1871. 
Schizonema  viriduluvi  Rabb.  Fl.  Eur.  Alg.  1:  266.  1864. 

Vanheurckia  rhomboides  Breb.  Ann.  Soc.  Pbyt.  et  Micr.  Belg.  204.  1868.  Van  Heur. 
Synop.  112.  pi  17.  f.  1-2.  1881;  Treat.  Diat.  240.  pi  5.f.  249-250.  Truan,  Anal. 
Soc.  Espan.  Hist.  Nat.  13:  352.  pi  S.f.  i.  1884. 
Vanheurckia  crassinervia  Breb.  Ann.  Soc.  Pbyt.  et  Micr.  Belg.  204.  186S.  Van 
Heur.  Synop.  pi  17.  J.  4-5.  1881.  Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13:  352. 
pi  S.f.  2.  1884. 
Vajiheurchia  mridula  Breb.  Ann.  Soc.  Pbyt.  et  Micr.  Belg.  203.  1868.    Van  Heur. 

Synop.  112.  pi  17.  f.  S.  1881. 
Frustulia  viridula  De  Toni,  Syll.  Alg.  2:  278.  1891. 

I  bave  worked  out  tbe  above  extensive  synonymy  because  tbis  diatom  is  very 
widely  distributed  and  bas  been  included  in  tbe  older  as  well  as  tbe  more  recent 
diatom  literature  under  so  many  names  tbat  tbe  nomenclature  is  very  confusing. 
In  one  or  two  instances  I  bave  left  out  supposed  synonyms,  because  tbeir  exact  appli- 
cation is  impossible  to  determine.  Tbus  Navicula  lineolata  Ebrenb.o  is  included  by 
Gleve  *>  in  tbe  above,  tbougb  upon  wbat  basis  I  can  not  determine.  Tbe  figures  and 
descriptions  of  Ebrenberg  convey  no  image  sufficiently  exact  to  determine  even  if  it 
belongs  to  tbis  genus,  mucb  less  if  to  tbis  species.  In  fact,  De  Toni  includes  it,  and 
with  as  mucb  reason,  under  Navicula  serians  (Breb.)  Ktitz. c  Many  of  Ebrenberg's 
figures  are  quite  unlike  tbe  otbers.  Tbe  same  is  true  to  some  extent  of  tbe  original 
Navicula  rhomboides  Ebrenb.,  from  wbicb  tbe  above  specific  name  is  derived;  and  I 
would  not  besitate  to  pass  over  tbis  autbority,  were  it  not  for  tbe  fact  tbat  tbis  particu- 
lar name  bas  been  so  constantly  repeated  by  succeeding  autbors  witb  better  figures 
and  descriptions  tbat  it  is  pretty  certain  tbis  particular  diatom  is  meant  in  eacb 
instance.  As  tbese  diatoms,  tbougb  sometimes  free,  are  generally  inclosed  in  gelatin- 
ous tubes  or  masses,  tbe  older  observers  gave  especial  attention  to  tbis  transient  con- 
dition ;  and  in  many  cases  we  have  elaborate  descriptions  of  tbe  appearance  of  tbese 
forms  in  bulk,  witbout  a  word  on  tbe  sculpture  or  build  of  tbe  frustules;  and  wbere 
figures  of  tbe  originaLplants  are  attempted  tbey  are  likely  to  be  so  minute  as  to  be 
worthless.  Cleve  has  repeatedly  stated  his  inability  to  identify  some  of  tbese  earlier 
.figures  and  descriptions. 

Found  at  station  2885,  off  Oregon. 


o  Phys.  Abb.  Akad.  Wiss.  Beri.  1841:  418.  pi  1.  Ill.f.  ^,  pi  2.  Vl.f.  27,  pi  4.  L  f.  6. 
1843;  Mikrog.  pi  16.  I.f.  3,  II.  f.  1-2.  1854. 
h  Sv.  Vet.  Akad.  Handl.  26*:  122.  1894, 
^Pq  Toni,  Syll.  Alg.  2:  141. 1891, 
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GYBOSIGMA  Haas. 

Gyrosigma  Hass.  Hist.  Brit.  Algae  1:  435.  pi  102.  f,  11.  1845.     Rabh.  Suasw.  Diat 

47.  1853.     Cleve,  char,  emend.  Sv.  Vet.  Akad.  Handl.  26-:  112.  1894. 

Pleurosigma  W.  Smith,  Ann.  Mag.  Nat.  Hist.  l.  pi.  1  2.  1852.     Synop.  Brit.  Diat 

1:  61.  pi  20-22. 1853.     Rabh.  Fl.  Eur.  Alg.  1:  230.  1864.     Pritch.  Hist.  InfuF,  ed. 

4.  915.  1861.    Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  555.  1860.     Cleve  &  Grun. 

Sv.  Vet.  Akad.  Handl.  17^:  48.  1880.     Van  Heiir.  Synop.  114.  pi  IS-tl.  1881: 

Treat.  Diat.  249.  pi  6-7.  28.  1896.     Perag.  Le  Diatomiste  1^*:  1-35.  p/.  1-10. 

1891.     Castr.  Rep.  Voy.  (^hall.  Bot.  2:  36.  1886.     Griff.  &  Henf.  Micr.  Diet.  ed. 

4.  606.  pi  15.  1883.     De  Toni,  Syll.  Alg.  2:  231.  1891.    Cleve,  Sv.  Vet.  Akad. 

Handl.  26^:  112.  1894. 

Fru^tnlia  C.  Ag.  in  part;  Ktttz.  Linnaea  8:  555  (noe.  49-50).  pi  14./.  S6-SS.  1833. 

Navicula  Bory,  in  part;  Ehrenb.  Infus.  180-181  (noe.  226-230).  pi  IS.  f.   10-14. 

1838.     Katz.  Bacill.  102  (no.  132).  pi  A.  f.  S2.  1844. 
Toxonidea  Donk.  Trans.  Micr.  Soc.  Lond.  n.  s.  6:  19.  pi  4.f.  1-2.  1858.     Cleve,  Sv. 
Vet.  Akad.  Handl.  262;  45.  1894.     Van  Heur.  Treat.  Diat.  247.  1896.     Pritch. 
Hist.  Infus.  ed.  4.  920.  1861.     Perag.  Le  Diatomiste  1**:  27.  pi  9.  1891. 
Donkinia  Ralfa  in  Pritch.  Hist.  Infus.  ed.  4.  920.  pi  8.f.  49. 1861.     Van  Hear.  Treat 

Diat.  248.  1896.     Penig.  Le  Diatomist(!  1^  *:  29.  pi  9.  1891. 
Rhoicosigma  (irun.   Hedwigia  6:    10.   1867.     Van   Heur.   Treat.  Diat.    260.   1896. 

Perag.  Le  Diatomiste  l^-"^:  30.  pi  9-10. 
This  genus  of  diatoms  is  one  of  the  best  defined  and  most  sharply  separated  of  the 
large  genera.  Its  valves  are  more  or  less  sigmoid,  both  as  to  their  outline  and  in  respect 
to  the  trend  of  the  raphe.  They  are  evenly  marked  with  delicate  striations  of  great 
beauty  and  often  of  extreme  delicacy,  either  in  two  directions,  transverse  and  longi- 
tudinal, or  in  three  directions,  one  transverse  and  two  oblique,  the  three  being  al 
angles  approximately  of  60°  to  each  other.  This  striation  covers  the  entire  valve 
with  a  gauzy  network,  except  a  very  narrow  longitudinal  space  through  which  runs 
the  raphe  and  a  minute  area  around  the  central  nodule.  The  valves  are  as  t 
rule  convex,  thin,  made  up  of  two  or  three  layers,  and  therefore  strongly  prisniatic. 
The  zonal  view  is  in  most  cases  extremely  narrow  compared  to  the  vah*al  view.  Their 
beauty,  wide  distribution,  and  importance  as  tests  of  the  efficiency  of  microscope 
objectives  have  resulted  in  their  being  more  generally  known  and  carefully  studied 
than  most  other  genera. 

William  Smith's  generic  name,  Pleurosigma,  is  very  appropriate  and  has  been  uni- 
versally accepted  in  preference  to  the  earlier  one  of  Ha^sall.  But  there  can  be  no 
question  of  the  validity  of  Gyrosigma.  We  find  it  in  his  British  Algae  as  a  mono- 
typic  genus,  based  on  G.  hippocampa  (Ehrenb.)  Hass.,  the  description  and  illustratioo 
of  which  are  unmistakable.  Ilasv^all  also  quotes  Ehrenberg's  excellent  reference  to 
this  diatom, a  as  Xavicula  hippocampus  Ehrenb.  The  reasons  advanced  by  B^ebis^<m. 
Ralfs,  and  others,  for  preferring  Smith's  name  are  wholly  inadequate;  and  althou^ 
we  are  indebted  to  Smith  for  a  most  clear  and  comprehensive  analysis  of  this  genus 
it  is  necessary  to  recognize  the  right  of  Hassall's  name  to  represent  these  diatoms. 

Several  attempts  have  been  made  to  create  new  genera  out  of  certain  species  of 
Gyrosigma  having  more  or  less  striking  peculiarities.  The  first  was  the  separation 
of  all  species  having  an  arcuate  instead  of  sigmoid  raphe,  with  valves  extremely  c(»- 
vex  on  one  side  and  nearly  straight  on  the  other  (i.  e.,  strongly  asymmetrical  on  their 
longitudinal  axis).  These  were  placed  in  a  genus,  Toxonidia,  by  Donkin.**  The 
next  separation  was  by  Ralfs  of  valves  with  extremely  sigmoid  raphe,  the  ridge  of  the 
raphe  being  raised  into  a  keel  above  the  rest  of  the  valve,  except  at  the  central  nodule, 

a  Ehrenb.  Infus.  180.  pi  IS.f.  11.  1838. 

b  Donk.  Trans.  Micr,  Soc.  Lond.  n.  s.  6:  19.  pi  S.f.l.  1858.  Moeb.  Diat.-taf.  p/.  IS, 
f.  1.  1890. 


Digitized  by 


Google 


MANN DIATOMS    OF    THE   ALBATROSS   VOYAGES.  363 

These  he  called  Donkinia.o  The  third  genus  to  be  separated  was  Rhoicosigma 
by  GrunoWjfr  including  all  species  with  strongly  bent  frustules  (seen  in  zonal  view) 
and  with  valves  sometimes,  though  not  always,  dissimilar.  These  distinctions  have 
been  accepted  by  Van  Heurck,  Peragallo,  and  De  Toni.  Cleve  rejects  them,  e^^cept 
Toxonidea,  and  accepts  this,  as  he  admits,  on  dubious  grounds.  I  think  nothing  is 
gained  by  breaking  up  the  generic  unity  of  this  sharply  marked  genus.  The  char- 
acteristics, as  Cleve  points  out,  c  are  variable  in  each  of  the  above  cases.  For  sub- 
generic  division  they  can  be,  at  least  at  present,  made  use  of;  but  beyond  this  they 
only  increase  the  difl&culty  of  assigning  diatoms  that  have  the  clear  Gyrosigma  quali- 
ties. 

Cleve  has,  however,  gone  further  than  others  toward  obliterating  the  worth  of  this 
genus  by  dividing  it  into  two  genera  on  the  sole  basis  of  the  direction  of  the  striation. 
He  includes  all  forms  with  transverse-longitudinal  striae  in  Gyrosigma  (Hass.)  Cleve, 
and  the  others,  with  striae  in  three  directions  (excepting  Toxonidea)  in  Pleurosigma 
(W.  Smith)  Cleve.  It  is  probably  true,  as  he  says,  that  there  are  no  transitional 
forms  between  these  two  kinds;  indeed,  it  would  not  be  easy  to  conceive  how  there 
could  be,  for  lines  in  two  directions  could  hardly  change  to  lines  in  three  directions 
without  assuming  new  angles,  and  only  one  of  the  three  lines  could  possibly  remain 
in  the  original  direction  of  one  of  the  two  lines;  and  this  is  just  what  we  find,  both 
the  two-line  and  three-line  forms  having  one  of  the  lines  transverse.  The  lack  of 
transition  is,  therefore,  to  my  mind  an  empty  argument.  If,  now,  we  look  at  the 
striking  forms,  called  by  Ralfs  Donkinia,  a  genus  rejected  by  Cleve,  we  find  species 
of  both  two-line  and  three-line  sculpture  that  are  far  too  close  to  put  into  separate 
genera,  on  any  reasonable  interpretation  of  a  genus;  thus  D.  recta  (Donk.)  Grun. 
and  D.  carinata  (Donk.)  Ralfs. <^  Whoever  also  compares  such  two-line  forms  as  G. 
(Pleurosigma)  littorale  (W.  Smith)  Griff.  &  Henf.  and  G,  (Pleurosigma)  acuminatum 
(KOtz.)  Grun.  with  such  three-line  forms  as  G.  (Pleurosigma)  latum  Grun.  and  G. 
(Pleurosigma)  affine  Grun.  must  see  that  it  is  artificial  to  place  them  in  two  genera. 
I  do  not  therefore  look  upon  Cleve's  division  of  this  genus  a,s  having  the  merit  of  the 
earlier  ones. 

Oyrottg^ma  aestuarii  (Breb.)  Griff.  &  Henf.  Micr.  Diet.  od.  3.  356.  pi.  11,  f.  S5. 1875. 
Namctda  aestuarii  Breb.;  Ktitz.  Sp.  Alg.  890.  1849. 

Pleurosigma  aestuarii  V^.  Smith,  Synop.  Brit.  Diat.  1:  65.  pi  SI.  f.  275. 1853.  Cleve 
&  Grun.  Sv.  Vet.  Akad.  Handl.  l?^:  52.  1880.  Perag.  Le  Diatomiste  1^:  12. 
pi.  5.  /.  12-lS,  15.  1891.  Cleve,  Sv.  Vet.  Akad.  Handl.  26^;  42.  1894.  Pritch. 
Hist.  IniFus.  ed.  4.  916.  1861.  Rabh.  Fl.  Eur.  Alg.  1:  234.  1864.  Griff.  &  Henf. 
Micr.  Diet.  ed.  3.  pi.  15.  f.  35  (f.  SSc^).  1875.  Van  Heur.  Synop.  pi  18.  f.  8.  1881. 
H.  L.  Smith,  Sp.  Diat.  Typ.  no.  394.  1874  (not  Cleve,  Bih.  Sv.  Vet.  Akad.  1": 
13.  pi  2./.  19.  1873=P.  normanii  Haifa). 
Pleurosigma  angulatum  W.  Smith,  variety;  Van  Heur.   Synop.  116.  1881;  Treat. 

Diat.  251.  pi  e.f.  258.  1896.     De  Toni,  Syll.  Alg.  2:  232.  1891. 
Pleurosigma  candidum  Schimi.  Schrift.  Phys.  Okon.  Ges.  Konigsb.  8:  59.  pi  2,f. 

57.  1867.    Perag.  Le  Diatomiste  1^*:  12.  pi  5.f.  11.  1891. 
The  desire  of  H.  L.  Smith,  Van  Heurck,  and  De  Toni  to  make  this  a  variety  of 
P.  angulatum  W.  Smith  is  not  to  be  commended.     Though  smaller  than  the  latter, 
the  markings  are  decidedly  coarser,  the  ends  narrower  and  less  gracefully  tapered, 
and  in  the  type  form  slightly  but  sharply  bent  sidewise. 
Found  at  station  2823,  Gulf  of  California. 

o  Pritch.  Hist.  Infus.  ed.  4. 921.  pi  8.f.  49. 1861. 

6Sv.  Vet.  Akad.  Handl.  I?*:  68. 1880.    Le  Diatomiste  1*  ^-  33.  pi  10.  f.  2-S.  1891. 
c  Sv.  Vet.  Akad.  Handl.  26^:  32,  112.  1894. 

<i Trans.  Micr.  Soc.  Lond.  n.  s.  6:  pi  S.f.  5,  6.  1858.  Le  Diatomiste  1**:  pi  9./. 
6,  8,  1891. 
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GyrooigTna  formosum  (W.  Smith)  Griff.  &  Henf.  Micr.  Diet.  ed.  3.  356.  pi.  11.  f,  25. 

1875. 
Pleurogigma  formosum  W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  9:  5.  pi.  l.f.  1-t.  1852; 

Synop.  Brit.  Diat.  1:  63.  pi.  to.  f.  195.  1853.    Rabh.  Fl.  Eur.  Alg.  1:  231.  1864. 

Cleve  <k  Grun.  Sv.  Vet.  Akad.  Handl.  17^:  48.  1880.    Van  Heur.  Synop.  116.  /I. 

19./.  4.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  402.  1874.     Pritch.  Hist.  InfuB.  ed.4. 

917.  pi.  8.f.  St.  1861.     Griff.  <k  Henf.  Micr.  Diet.  ed.  3.  pi.  11.  f.  25.  1875.    Cleve, 

Sv.  Vet.  Akad.  Handl.  26*:  45.  pi.  4^  f.  tl.  1894.    De  Toni,  SyU.  Alg.  2:  243. 

1891.    Perag.  Le  Diatomiste  1*-*:  4.  pi.  l.f.  1-^.  1891.    Van  Hem-.  Treat,  Diat. 

2b4.pl.  6./.  t68.  1896. 
PUurosigma  decorum  W.  Smith,  Synop.  Brit.  Diat.  1: 63.  pi.  21.  f.  196. 1853.     Pritrb. 

Hist.  Infus.  ed.  4.  918. 1861.     Rabh.  Fl.  Em-.  Alg.  1:  232.  1864.     H.  L.  Smith,  Sp, 

Diat.  Typ.  no.  694.  1874.     Cleve  in  Nordenek.  Vega  Exped.  3:  497,  506.  1883. 

Van  Hem-.  Synop.  116.  pi.  19./.  1.  1881.     Perag.  Le  Diatomiste  1*^:  5.  pL  l.f. 

9-13  (pi.  t.  /.  &-9  doubtful).  1891.     Van  Heur.  Treat.  Diat.  254.  pi.  6.  /.  269.  1896. 

Griff.  &  Henf.  Micr.  Diet.  ed.  3.  pi.  11.  /.  t6. 1875.    De  Toni,  SyU.  Alg.  2:  243. 1891. 
Pleurosigma  austrcdicum  Witt,  Joum.  Mus.  Godef.  1:  70.  pi,  8./  7.  1873.     De  Toni, 

SyU.  Alg.  2:  246.  1891. 
Pleurosigm/i  tahitiense  Witt,  Joum.  Mus.  Godef.  1:  67.  pi.  8./.  IS.  1873.     De  Tbni, 

SyU.  Alg.  2:  245. 1891  (not  P.  tahitiense  Castr.  Rep.  Voy.  ChaU.  Bot.  2:  38.  pi.  iS. 

/.  4.  1886). 
Pleurosigma  pulckrum  Grun. ;  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  695.  1874  (not  P. 

pulchrum  Grun.  Verh.  Zool.  Bot.  Gee.  Wien  10:  556.  pi.  4.  /  t.  1860;  not  P»ag. 

Le  Diatomiste  !♦-*:  4.  pi.  1./  81.  1891.). 
The  Grunow  variety  longissima,  as  figured  by  Peragallo,o  occurs  at  station  2848  and 
an  unusually  large  and  robust  variety  at  station  3603;  also  the  P.  decorum  variety  at 
station  3712H. 

Found  at  stations  2848,  2929,  3603,  3691H,  3712H,  Okhotsk  and  Bering  seas  to 
southern  California. 
Gyrosigina  inermedium  (W.  Smith)  Griff.  <Sc  Henf.  Micr.  Diet.  ed.  3. 356.  pi.  11./.  S6. 

1875. 
Pleurosigma  intermedium  W.  Smith,  Synop.  Brit.  Diat.  1:  64.  pi.  21.  /.  200.  1853. 

Pritch.  Hist.  Infus.  ed.  4.  918.  1861.    Van  Heur.  Synop.  116.  pi.  18.  /.  6.  1881. 

Treat.  Diat.  253.  pi.  6.  f.  267.  1896.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  405.  1874. 

De  Toni,  SyU.  Alg.  2:  236.  1891.     Perag.  Le  Diatomiste  I***:  13.  pi.  5.  f  r7-iS 

(/.  29  doubtful).  1891.    Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17*:  52. 1880.    Rabh. 

Fl.  Eur.  Alg.  1:  234.  1864  (not  Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13:  49.  pi.  9. 

f  2.  1884). 
Pleurosigma  nubecula  W.  Smith,  Synop.  Brit.  Diat.  1:  64.  pi.  21.  f.  201. 1853.    Cleve. 

Sv.  Vet.  Akad.  Handl.  26*:  34.  1894.     De  Toni,  SyU.  Alg.  2:  235.  1891.     RalA. 

V\.  Eur.  Alg.  1:  232.  1864.     Perag.  Le  Diatomiste  1*-*:  14.  pi.  5.f.  26.  1891. 
Pleurosigma  thumii  Castr.;  Perag.  I^  Diatomiste  1*-*:  14.  pi.  S.f.  25.  1891. 
Pleurosigma  subrectum  Cleve  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17*:  14,  53. 

pi.  S.f.  12.  1880.     Perag.  Le  Diatomiste  1*^:  14.  pi.  5./  SO.  1891. 
Pleurosigma  elongatum  balaericum  Perag.  I^e  Diatomiste  1:  7.  pi.  2.f  22.  1891. 
Cleve  agrees  to  the  practical  identity  of  P.  intermedium  and  P.  nubecula^  as  d  j  Van 
Heurck  and  Peragallo,  but  for  some  reason  he  has  selected  the  less  known  name  nnhf- 
cula^  occurring  after  intermedium  in  Smith's  work,  instead  of  intermedium. 

Found  at  station  3091,  off  Oregon. 
QyrotdgnkBL  normanii  (Ralfs)  Mann. 
Pleurosigma  normanii  Ralfs;    Pritch.  Hist.  Infus.  ed.  4.  919.  1861.     Rabh.  Fl.  Eur. 

Alg.  1:  236.  1864.     Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^:  14,  52.  pi.  S.f  CT. 


aLoc.  eit. 


Digitized  by 


Google 


MANN — DIATOMS   OF   THE   ALBATROSS   VOYAGES.  365 

1880.    De  Toni,  Syll.  Alg.  2:  237.  1891.     Cleve,  Sv.  Vet.  Akad.  Handl.  26*:  40. 
1894. 
Pleurosigma  affine  Grun.;  Cleve  &  Gnin.  Sv.  Vet.  Akad.  Handl.  IV:  51. 1880.  Van 
Heur.  Synop.  115.  pi  18.  f.  9.  1881;  Treat.  Diat.  252.  pi.  6.  f.  263  (not/.  264). 
1896.    Perag.  Le  Diatomiste  1*-*:  9.  pi.  4.f.  5-8, 15-18  (not/.  4:  /  1-3  doubtful). 
1891. 
Pleurotigma  virginicum  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  416.  1874. 
Van  Heurck  places  here  P.  nicobaricum  Grun.,o  probably  basing  it  on  Grunow's  P. 
affine  nicobanca.f>    I  doubt  the  wisdom  of  calling  this  a  variety  of  P.  affine. 
Certainly  Grunow^s  type  in  the  above  citation  and  in  Peragallo's  Monograph^  should 
not  be  forced  into  this  species.     As  Cleve  points  out,  it  is  nearer  to  P.  validum  Shadb. 

Found  at  stations  2844,  3607,  Aleutian  Islands  and  Bering  Sea. 
Gyro8igmarigidum(W.  Smith)  Griff.  &  Henf.  Micr.  Diet.  ed.  3. 356.  pi.  11.  f.  SO.  1875. 
Pleurosigma  rigidum  W.  Smith,  Synop.  Brit.  Diat.  1:  64.  pi.  tO.f.  198. 185S.     Pritch. 
Hist.  Infus.  ed.  4.  918. 1861.     Rabh.  Fl.  Eur.  Alg.  1:  232.  1864.  .  H.  L.  Smith,  Sp. 
Diat.  Typ.  no.  410.  1874.     Van  Heur.  Synop.  pi.  19.  f.  S.  1881;  Treat.  Diat.  251. 
pi.  6.f.  265.  1896.     Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13:  49.  pi.  9./.  4.  1884. 
De  Toni,  Syll.  Alg.  2:  237.  1891.    Cleve,  Sv.  Vet.  Akad.  Handl.  2Qh  39.  1894. 
Perag.  Le  Diatomiste  1*-*:  14.  pL  6.f.  2-7.  1891.    Griff.  &  Henf.  Micr.  Diet.  ed. 
4.  pi.  15.f.S0.  1883. 
Pleurosigma  validum  Shadb.  Trans.  Micr.  Soc.  Lond.  n.  s.  2:  16.  pi.  1.  f.  8.  1854. 
Cleve  <k  Grun.  Sv.  Vet.  Akad.  Handl.  IT^:  53.  1880.     De  Toni,  Syll.  Alg.  2:  245. 
1891. 
Pleurosigma  giganteum  Grun.;  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17':  53.  1880 
(not  "P.  giganteum  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  558.  pi.  4.  /  1.  I860). 
In  the  last  name  there  is  a  confusion  on  the  part  of  the  author,  which  is  repeated 
in  several  other  works.    The  original  P.  giganteum  is  not  only  plainly  drawn  as  a 
transverse-longitudinal  striated  species,  but  is  so  described,  the  ambiguous  sentence 
"lineolis  decussatis  subtillimis"  not  necessarily  meaning  oblique  lined,  sis  any  line 
at  right  angles  to  another  is  strictly  *' decussating."     In  the  case  of  oblique  striation 
Grunow  in  that  work  uses  such  expressions  as  "in  lineas  obliquas."     Moreover,  he 
expressly  says  of  P.  gigoTiteum,  "Am  nachsten  steht  ihm  das  folgende  Pleurosigma 
tropicumj  welches  jedoch  durch  kleinere  Gestalt  und  stftrkere  Biegung  wesentlich 
verschieden  ist.**     This  diatom  is  also  figured  and  described  with  transverse-longitu- 
dinal striae  and  is  universally  recognized  as  having  that  character.     Yet  Grunow  in 
his  later  works <^  unites  P.  giganteum  to  P.  validum  Shadb.,  and  says  of  his  own  species, 
"P/.  giganteum  hat  18  schiefe  und  17  Querstreifen,"  and  it  is  so  figured  by  Peragallo 
and  others. 

At  station  2807  occurs  a  small  and  delicate  variety  agreeing  with  a  figure «  which 
Peragallo  erroneously  speaks  of  as  typical. 

Found  at  stations  2807,  3520,  Galapagos  Islands  and  Bering  Sea. 
Qyrosig^ma  sagitta  (Temp.  &  Brun)  Mann. 
Pleurosigma  sagitta  Temp.  &  Brun,  Mem.  Soc.  Phys.  et  Hist.  Nat.  Geneva  30':  49. 

pi.  9./.  19.  1889.     De  Toni,  Syll.  Alg.  2:  242.  1891. 
There  is  reasonable- doubt  of  this  being  a  synonym  of  P.  nicobaricum  Grun.,/  with 
which  it  is  united  by  Cleve  and  others.     It  not  only  lacks  the  double-rowed  transverse 


a  Fenzl,  Reise  Novara  Bot.  1:  101.  pi.  lA.f.  20.  1870. 

«>Van  Heur.  Synop.  115;  Suppl.  pi.  C.  f.  S4.  1881-5.    Cf.  Van  Heur.  Treat.  Diat. 
252.  pi.  6.f.  264.  1896.     Perag.  Le  Diatomiste  l*-'^:  pi.  4./.  10-12.  1891. 
c  Perag.  op.  cit.  pi.  4.  /•  9. 
dSv.  Vet.  Akad.  Handl.  IT:  53.  1880. 
«Le  Diatomiste  1*-*:  pi.  6.f.  6.  1891. 
/Fenzl,  Reise  Novara  Bot.  1:  101.  pi.  lA.f.  20.  1870. 
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markings  of  the  latter  (though  these  Grunow  admits  are  inconstant)  but  it  does  not 
show  transverse  lines  wider  and  heavier  than  the  oblique,  but  the  three  sets  about 
equal  and  growing  finer  toward  the  apices.  Nor  is  there  any  trace  of  a  rectangular, 
finely  punctate  central  area.  It  must  be  said,  however,  that  both  these  are  doee  to 
minute  forms  of  G.  rigidum.  1  have  with  some  doubt  left  it,  as  De  Toni  does,  as  a 
separate  species. 

Found  at  station  4029H,  Bering  Sea. 
Gyrosigma  spedosum  (W.  Smith)  Griff.  &  Henf.  Micr.  Diet.  356.  pi.  11.  f.  JS. 

1875. 
Pleurongma  spedosum  W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  9:  6.  pi,  l.f.  S.  lSo2; 

Synop.  Brit.  Diat.  1:  63.  pi.  20.  f.  197.  1853.     Cleve,  Sv.  Vet.  Akad.  Handl.  26-: 

44.  1894.     De  Toni,  Syll.  Alg.  2:  236.  1891.     Pritch.  Hist.  Infus.  ed.  4.  917.  1861. 

Rabh.  Fl.  Eur.  Alg.  1:  232.  1864.     Griff.  &  Henf.  Micr.  Diet.  ed.  4.  pi.  15.  f.  iS. 

1883.  Van  Heur.  Treat.  Diat.  253.  pi.  28.  f.  793.  1896.  Cleve.  &  Grun.  Sv.  Vet 
Akad.  Handl.  l?^:  49.  1880.  Castr.  Rep.  Voy.  Chall.  Bot.  2:  37.  pi.  28.  f.  2. 1886. 
Pcrag.  Le  Diatomiste  1^-*:  6.  pi.  2.f.  13-19  (not/.  10,  12;  f.  11  doubtful).  1891. 

Pleurosigma  pulchrum  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  19:'556.  pi.  4./.  *.  1869. 

Perag.  Le  Diatomiste  1^*:  4.  pi.  l.f.  8  (doubtful).  1891  (not  P.  pulchrum  Grun.; 

H.  L.  Smith,  Sp.  Diat.  Typ.  no.  695.  l?*7A=G.formosum). 

There  is  a  fine  gradation  over  from  this  species  to  G./ormosum,  though  the  two  are 

to  be  viewed  as  safely  distinct.    Thus  H.  L.  Smith's  P.  pulchrum  is  close  to  G./or- 

mosum  and  is  best  classed  th^re.     The  real  P.  pulchrum  Grun.,  on  the  other  hand,  is  a 

variety  of  the  present  species  and  yet  is  reasonably  close  to  Smith's  form.     I  do  not 

favor  placing  here,  as  is  done  by  Cleve,  P.  tortuosum  Cleve ;«  a  diatom  of  the  extreme 

Donkinia  type;  nor  the  inclusion  suggested  by  Peragallo,  of  P.  tahitiense  Castr. ft 

Found  at  station  3607,  Bering  Sea. 
Gyrosigma  thuring^icum  (Kiitz.)  Rabh.  Sussw.  Diat.  47.  pi.  5./.  4.  1853. 
Navicula  thunngica  Kiitz.  Bacill.  102.  pi.  4.f.  27.  1844. 
Navicula  angulata  Quek.  Treat.  Micr.  438.  pi.  8.f.  4-7.  1848. 

Pleurosigma  angiilatum  W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  9:  7.  pi.  1.  f. 
7-9.  1852;  Synop.  Brit.  Diat.  1:  65.  pi.  21.  f.  205.  1853.  Rabh.  Fl.  Eur.  Alg.  1: 
234.  1864.  Pritch.  Hist.  Infus.  ed.  4.  918.  1861.  H.  L.  Smith,  Sp.  Diat.  Typ.  do. 
389-391.  1874.  Cleve  &  Gnin.  Sv.  Vet.  Akad.  Handl.  17^-  51.  188o'  Van 
Heur.  Synop.  115.  pi.  IS.f.  2  5.  1881-85;  Treat,  Diat.  351.  pi.  6./.  257,  259-260 
(not/.  258,  261).  1896.     Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13:  48.  pi.  9.f.  1. 

1884.  Griff.  &  Henf.  Micr.  Diet.  ed.  4.  607.  pi.  15.  f.  33.  1883.  Perag.  Le 
Diatomiste  l^-«:  11.  pi.  5.f.  3-6.  1891.  De  Toni,  Syll.  Alg.  2:  231.  1891. 
Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  40.  1894. 

Pleurosigma  thuringicum  Ralfs;  Pritch.  Hist.  Infus.  ed.  4.  919.  1861. 

Pleurosigma  quadratum  W.  Smith,   Synop.   Brit.  Diat.  1:  ^h.pl.20,f.204,204B. 

1853.     Rabh.  Fl.  Eur.  Alg.  1:  235.  1864.     Pritch.  Hist.  Infus.  ed.  4.  918.  1861. 

Griff.  &  Henf.  Micr.  Diet.  ed.  4.  pi  15.  f.  34.  1883.     Truan,  Anal.  Soc.  Espan. 

Hist.  Nat.  13:  45.  pi.  9.f.  3.  1884.     Perag.  Le  Diatomiste  1*"*:   11.  pi.  5./.  7-8. 

1891.     Van  Heur.  Synop.  pi.  18.  f.  1. 

That  this  diatom,  known  almost  universally  as  Pleurosigma  angulatum  W.  Smith,  is 

identical  with  Kiitzing's  Navieula  thnringicn  there  can  be  no  doubt.     Although  he 

omits  all  data  regarding  the  striation,  this  is  not  surprising,  as  he  usually  calls  mopt 

diatoms  with  as  delicate  markings  as  this  one  "laevis"  or  "laevissimus,^'  as  he  does 

here.     Its  build  is  most  characteristic.     Rabenhorst,  Ralfs,  Grunow,  Van  Heurck, 

De  Toni,  and  in  fact  nearly  every  author  recognizes  the  identity  of  the  two.    De  Toni 

aSv.  Vet.  Akad.  Handl.  18^:  5.  pi.  l.f.  6.  1881. 

b  Castr.  Rep.  Voy.  Chall.  Bot.  2:  38.  pi.  23.  f.  4-  1886.     Perag.  Le  Diatomiste  1*-*: 
pl.2.f.  10.  1891. 
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makes  N.  thuringica  Ktitz.  a  synonym  of  P.  angulatum  (Quek.)  W.  Smith,  but  says  after 
the  former,  "Nomen  anterius!!"  Grunow"  gives  the  following  important  testimony: 
"  Navicula  thuringica  Kg.  ist  nach  Exemplaren  von  Arten  im  Kutzing'schen  Herbar. 
identiach  mil  PL  angulatum,  BO  dasa  die  Art  eigentlich  PL  thuringicum  heiasen  sollte." 
Van  Heurck,  after  quoting  N.  thuringica  Kiitz.  as  a  synonym  of  P.  angulatum  and 
following  i^  with  an  exclamation  point,  adds  this  statement;  **Cette  espkre  devrait 
done  porter  le  nom  de  PL  thuringica,  ce  changement  de  nom  est  cependant  impos- 
sible, car  cette  diatom^e  si  repandue  et  si  employee  comme  test,  est  universellement 
connue  sous  le  nom  donn^  par  W.  Smith."  There  is  no  question  that  the  change  of 
name  here  made  is  an  unfortunate  necessity,  as  this  particular  species  is  the  best  known 
of  all  the  diatoms;  and  it  is  with  reluctance  that  the  name  which  should  have  been 
accorded  to  it  over  fifty  years  ago  is  here  preferred. 

Cleve  adds  to  the  above  list  of  synonyms  P.  8trigo»um  W.  Smith,  b  P.  normanii  Ralfs,  c 
and  P.  Jinnmarchicum  C\e\e.<i  These  three  are  alike;  but  with  their  blunt  apices, 
smooth  outline,  coarser  markings,  and  more  sigmoid  raphe  they  are  very  bad  examples 
of  varieties  of  the  present  species.  De  Toni,  who  gives  separate  rank  to  P.  normaniiy 
unites  under  P.  angulatum  some  impossible  forms,  such  as  P.  delicxitulum  W.  Smith. « 

The  variety  corresponding  to  P.  quadratum  W.  Smith  is  very  abundant  at  station 
3603. 

Found  at  stations  2919,  3200H,  3603,  3696,  4530H,  Honshu  Island,  Japan,  to  Bering 
Sea,  southern  California,  and  Santa  Cniz  Island,  West  Indies. 

PLAOIOTBOPIS  Pfltz. 

Plagiotropis  Pfitz.  in  Hanst.  Bot.  Abhand.  2:   93. 1871.     Van  Heur.  Synop.  121. 1881. 
De  Toni,  Syll.  Alg.  2:  343.  1891.     Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17=*:  66. 
1880. 
Amphiprora  Ehrenb.  in  part;  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  505.  pL  12.  f,  58, 

1857. 
Tropidoneis  Cleve,  in  part;  Sv.  Vet.  Akad.  Handl.  27^:  27.  1895. 
I  admit  this  genus  with  hesitation,  as  it  is  very  doubtful  if  anything  is  gained  by 
separating  its  forms  from  Amphiprora.    The  genus  is  hard  to  understand,  on  account 
of  the  contorted  and  pellucid  character  of  the  diatoms.     I  lean  toward  a  union  of  all 
•  its  forms  under  Amphiprora;  but  as  I  have  not  been  able  to  establish  a  satisfactory 
reason  for  this  by  an  exhaustive  study  of  the  different  species,  I  classify  the  single 
species  found  during  these  investigations  under  its  generally  accepted  name.     If 
Cieve's  contention  that  this  genus  should  be  included  in  his  later  genus  Tropidoneis 
is  correct,  it  would  have  been  better  to  have  enlarged  and  emended  this  genus  instead 
of  creating  a  new  one. 

Plagiotropis  van  heurckii  Grun.;   Van  Heur.  Synop.  122.  pL  22bi^.  f.  6-H.  1881. 
De  Toni,  Syll.  Alg.  2:  346.  1891. 
Tropidoneis  van  Junirckii  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  27.  1894.     Van  Heur. 

Treat.  Diat.  265.  pL  6./.  29.5.  1896. 
Found  at  station  2807,  Galapagos  Islands. 


aSv.  Vet.  Akad.  Handl.  17^:  52.  1880. 
bAnn.  Mag.  Nat.  Hist.  II.  9:  7.  pL  l.f.  7.  1852. 

cPritch.  Hist.  Infus.  ed.  4.  919.  1861;  cf.  Sv.  Vet.  Akad.  Handl.  17^:  52.  pL  S.f. 
67.  1880. 
d  Denkschr.  Akad.  Wien  48^:  105.  1884. 
«W.  Smith,  Synop.  Brit.  Diat.  1:  64.  pL  21.  J.  202.  1853. 
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AKPHIPBOBA  Ehrenb. 

Amphiprora  Ehrenb.  Phys.  Abh.  Akad.  Wias.  Berl.  1841:  401,  410.  1843.     Kfitz. 

Sp.  Alg.  93.  1849.     Van  Heur.  Synop.  120.  1881. 
Entomoneis  Ehrenb.  Phys.  Abh.  Akad.  Wise.  Berl.  154.  1845. 
Amphicampa  Rabh.  Fl.  Eur.  Alg.  1:  257.  1864. 
Amphitropis  Rabh.  in  Hanat.  Rot.  Abhand.  2:  94.  1871.    Grun.  Denkschr.  Akad. 

Wien  48^:  53.  pi.  A.f.  52  53.  1884. 
The  complicated  figure  of  these  diatoms  is  due  mainly  to  the  fact  that  they  are,  as 
a  rule,  contorted  spirally  about  their  long  axis  through  an  arc  of  90^  or  less,  making 
the  build,  which  is  naviculoid,  difficult  to  understand.    The  genus  is  cloee  lo  Amphora 
Ehrenb.,  Plagiotropis  Pfitz.,  and  Auricula  Castr. 

Amphiprora  conapicua  Grev.  Trans.  Micr.  Soc.  Ix)nd.  n.  s.  9:  86.  pi.  10.  f.  16. 
1861.    Moeb.  Diat.-taf.  pL  40.  f.  16.  1890.     Van  Heur.  Synop.  pi.  22bi8.f.  .5.  1881. 
De  Toni,  Syll.  Alg.  2:  335.  1891. 
Amphiprora  pulchra  var.  B.  Lewis,  Proc.  Acad.  Phila.  1863:  346.  pi.  l.f.  10.  1864. 
Van  Heurck's  figure  above  represents  a  doubtful  aspect  of  this  species. 
Found  at  station  3604,  Bering  Sea. 

MASTOOLOIA  Thwaites. 

J/iw^ogZaiaThwaites;  W.  Smith,  Synop.  Brit.  Diat.  2:  63.  pi.  54,  f.  S40S41,  pi.  62. 
f.  S.SfiS89.  1856.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  574.  pi.  5./.  4-S.  1860. 
DeToni,  Syll.  Alg.  2:  313.  1891.     Rabh.  Fl.  Eur.  Alg.  1:  20,  260.  /  65.  1864. 
Pritch.  Hist.  Infus.  ed.  4.  924.  pi.  15.  f.  30. 1861.     Van  Ileur.  Synop.  69.  pL  4  J.  IS- 
28.  1881-85;  Treat.  Diat.  153.  /.  28,  pi.  2.f.  60-66.  1896.     O'Meara,  Proc.  Roy. 
Irish  Acad.  II.  2:  323.  pi.  29./.  9-13.  1875.     Brun,  Diat.  Alp.  92.  pi.  8./.  2S-t9. 
1880.     (neve,  Sv.  Vet.  Akad.  Handl.  26^:  142. 1894. 
Pleuronphonia  Ehrenb.  Monatsb.  Akad.W'iss.  Berl.  1863: 203. 1854,  nom.nud. ;  1856: 
338  pi.  l.f.  32.  1857;  Mikrog.  59.  199.  pi.  33.  l.f.  14. 1854.     Abh.  Akad.  Wias.  Berl. 
1870:  52,  58.  pi.  3.III.f.  1-6.  1871.     Pritch.  Hist.  Infus.  ed.  4.  915.  1861.     De 
Toni,  Syll.  Alg.  2:  326.  1891. 
Stigmaphora  W^all.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  43.  pi.  2.f.  5-8.  1860.     Moeb. 
Diat.-taf.  pi.  31.  f.  5-8.  1890.     De  Toni,  Syll.  Alg.  2:  325. 1891.     Van  Heur.  Treat  ^ 
Diat.  156./.  28a.  1896? 
Navicula  Bory  in  part;  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  13:  151.  pi.  14- f-  IS. 

1863;  in  Kenzl,  Reise  Novara  Bot.  1:  99.  pi  lA.f.  11. 1870. 
Dickuia  Berkeley  in  part;  Thwaites,  Ann.  Mag.  Nat.  Hist.  II.  1:  171.  pi.  12. f.  K. 

1848. 
Corconds   Ehrenb.   in   part;  Grun.  Verb.  Zool.  Bot.  Ges.  Wien   10:  577.  pi.  5.f. 

lOa-d.  1860. 
This  genus  is  of  most  questionable  merit.  As  a  convenience  in  reducing  somewhat 
the  unwieldy  genus  Navicula,  it  is  of  advantage,  but  it  is  doubtful  whether  it  deserves 
generic  rank  on  its  own  merits.  The  structure  of  the  fnistule  displays  all  the  charac- 
teristics of  Navicula.  except  in  having  a  more  or  less  evident  row  of  internal  loculi  along 
the  margins  of  the  valves,  from  the  center  toward  or  to  the  apices.  In  this  its^r^Bee 
with  certain  species  of  Cocconeis  Ehrenb.,  t^  which  for  that  reason  it  was  joined  byGni- 
now  in  his  genus,  Orthoneis.  It  differs,  however,  from  Cocconeis  in  having  both 
valves  alike.  To  admit  that  this  internal  plate  structure  is  a  generic  mark  is  to  invite 
confusion  in  some  other  genera.  Leaving  out  the  untenable  breaking  up  of  Cocconeb 
already  mentioned,  there  is  Navicula  cuspidata  Kiitz.  This  diatom  I  have  foimd  at 
Farmingdale,  New  Jersey  marl  pits,  both  with  and  without  the  large  internal  craticular 
plates,  which  when  separated  from  the  frustule  were  known  for  a  long  time  as  Surirella 
craticula  Ehrenb.    They  are  more  pronounced  structiu'es  than  the  marginal  plates  of 
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Mastogloia,  but  we  can  not  for  that  reason  divide  N.  cuspidata  into  two  genera.  In  fact 
in  some  species  of  Mastogloia  we  find  a  close  approximation  to  the  craticular  plate  by 
the  extension  of  the  marginal  plates  toward  or  to  the  center  of  the  valve,  as  in  M. 
^miMii  Thwaitee,a  a  form  called  for  that  reason  Navicala  hiscalaris  by  Brebisson.& 

There  is,  however,  some  reason,  despite  the  foregoing  objections,  for  admitting  the 
genus,  namely,  that  true  examples  of  Mastogloia  always  have,  so  far  as  I  know,  these 
marginal  internal  loculi  and  are  thereby  rendered  widely  distinct  in  appearance  from 
any  Navicula.  As  for  their  mode  of  growth,  i.  e.,  the  individuals  being  embedded  in 
gelatinous  masses,  this  can  not  be  taken  into  account  here  for  the  reasons  mentioned 
under  Cocconema.  Besides,  as  Grunow  points  out,  c  living  specimens  of  Mastogloia  are 
often  found  without  this  gelatinous  matrix.  It  seems  best,  on  the  whole,  to  recognize 
the  genus  subject  to  the  foregoing  remarks. 

The  admission  of  Ehrenberg's  genus  Pleurosiphonia  as  a  synonym  is  also  open  to 
question.  Most  authors  overlook  it  entirely.  Thus  I  can  find  no  reference  to  it  in 
Cleve's  extensive  work  on  the  naviculoid  diatoms.<i  De  Ton i^recc^nizes  it  as  a  distinct 
genus  with  seven  species.  Ralfs, /though  giving  it  a  place  in  his  classification,  says: 
"  The  characters  of  this  genus  are  unknown  to  us  (they  were  not  given  by  Ehrenberg  till 
ten  years  later— 1870);  but  from  Ehrenberg's  figure  of  P.  affinis  we  think  it  is  probably 
identical  with  Mastogloia."  Even  the  diagnosis  does  not  quite  settle  this  doubt. 
There  is  no  exact  mention  of  marginal  loculi,  but  of  "siphons"  (whence  the  name),  on 
either  side  as  lateral  lines.  These,  which  Ehrenberg  states  are  "saepe  aere  repleto," 
are  so  figured  in  all  the  above  citations,  and  in  every  case  they  are  drawn  as  within  the 
marginal  space  occupied  by  the  loculi  of  Mastogloia;  that  is,  nearer  the  center  of  the 
valve;  and  invariably  as  unbroken  tubes,  not  as  rows  of  chambered  loculi,  a  fact  empha- 
sized in  the  diagnosis  by  the  word  "simplice."  But  no  such  diatoms  have  ever  been 
met  with.  The  nearest  thing  known  is  Mastogloia,  and  it  is  reasonable  to  suppose  with 
Ralfs  that  Ehrenberg  was  dealing  with  specimens  of  Mastogloia.  Pleurosiphonia  ap- 
pears in  literature  three  years  prior  to  the  making  of  Mastogloia;  that,  is  in  1853.  But 
this  is  without  figure  or  description,  a  nomen  nudum.  Ehrenberg's  figure  precedes 
Thwaites's  publication  by  two  years,  but  the  diagnosis  does  not  occur  till  1870,  under 
the  title  *'  Nova  Genera. "  (See  citation  above.)  The  generally  recognized  rule  of  bot- 
anists that  the  date  of  a  name  shall  rest  on  its  diagnosis  rather  than  on  an  undescribed 
figure  should  not  be  used  too  strictly  with  the  Diatomaceae;  for,  as  a  rule,  figures  are 
worth  much  more  than  any  diagnosis,  as  the  intricate  sculpture  of  the  diatoms,  on  which 
their  genus  and  species  depend,  is  possible  to  figure  but  well-nigh  impossible  to 
describe.  Besides,  the  reason  for  this  rule  in  higher  plants,  seed  catalogues,  and 
similar  non-scientific  publications,  plays  no  part  with  the  diatoms.  I  would  not, 
therefore,  as  a  rule,  make  the  diagnosis  the  chief  factor  in  fixing  the  date  of  a  genus  or 
species  in  the  Diatomaceae.  But  in  this  case,  where  the  figures  are  at  best  indefinite 
and  the  diagnosis  does  not  appear  till  four  years  later  than  Thwaites's  accurate  figures 
and  description,  I  give  preference  to  the  latter. 

Mastogloia  lemniBca  Leud.-Fort.  Mem.  Soc.  Emul.  St.  Brieuc  35.  pi.  S.  /.  29.  1879. 
Schmidt,  Atlas  pi.  186.  f.  14-15. 1893.  De  Toni,  Syll.  Alg.  2:  324.  1891.  Cleve, 
Sv.  Vet.  Akad.  Handl.  27^:  159.  pi.  2.f.  26.  1895. 

My  specimen  exhibits  the  markings  of  the  variety  represented  by  Schmidt's  figure  14 
above. 

Found  at  station  3013H,  Hawaiian  Islands. 

a  W.  Smith,  Synop.  Brit.  Diat.  2:  pi.  54.  f.  S',lB.  1856. 

6  In  lit.  January,  1853. 

cVerh.  Zool.  Bot.  Ges.  Wien  10:  575.  1860. 

<^Sv.  Vet.  Akad.  Handl.  26^:  1894;  27^:  1895. 

«DeToni,  Syll.  Alg.  2:  326.  1891. 

/Pritch.  Hist.  Infus.  ed.  4.  915.  1861. 
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GOMPHONEMA  G.  Ag. 

Gamphonema  C.  Ag.  Syst.  Alg.  15.  1824.     Pritch.  Hist.  Infus.  ed.  4.  886.   1861. 
W.  Smith,  Synop.  Brit.  Diat.  1:  77.  pi  27-29.  1853.     Rabh.  Fl.  Eur.  Alg.  1:  22. 
282./  71.  1864.     Van  Heur.  Synop.  122.  pi.  2S-25.  1881;  Treat.  Diat.  268./  5S. 
1896.     De  Toni,  Syll.  Alg.  2:  419.  1891.     Brun,  Diat.  Alp.  33.  1880.     Griff.  & 
Henf.  Micr.  Diet.  ed.  3.  346.  pi.  12.  f.  ,U.  1875.    Cleve,  Sv.  Vet.  Akad.  Handl.  262; 
178.  1894,  char,  emend. 
Meridion  0.  Ag.  in  part;  Ehrenb.  Infus.  208.  pi.  16.  f.  S.  1838. 
Spherumra  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  402.  pL  S.  /./.  27.  IV 
/  12.  1843.     Pritch.  Hist.  Infus.  ed.  4.  892. 1861.     Ktttz.  Bacill.  88.  pL  29.  /  -^7. 
1844. 
Sphenella  Ktttz.  Bacill.  83.  1844. 

Gmnphonella  Rabh.  Sussw.  Diat.  61.  pi.  9.f.  1-3.  1853. 
Gomphonds  Cleve,  Sv.  Vet.  Akad.  Handi.  26^:  73.  1894. 

The  inadequate  ground  for  constituting  a  genus — namely,  the  matter  of  its  being 
provided  with  a  gelatinous  attachment  or  being  free — discussed  under  the  genus 
Cocconema  Ehrenb.,  is  resp>on8ible  for  some  of  the  above  synonyms.  Thus  Gompho- 
nella  Rabh.  is  the  form  of  Gomphonema  C.  Ag.  that  is  found  in  gelatinous  masses, 
while  Sphenella  Kutz.  is  made  up  of  the  forms  that  are  free.  Heiberg«  shoved  that 
both  forms  occur  in  the  same  species.  Aleve's  Gomphoneis  is  based  on  a  fine  line  near 
the  margin  and  a  slight  difference  in  the  punctation  of  the  costae.  Cleve  is  consist- 
ent, in  that  he  breaks  up  other  genera,  as  Navicula,  on  just  such  grounds;  but,  as  is 
shown  under  that  name,  the  distinctions  are  too  trivial  to  separate  generically  forms 
that  are  otherwise  so  nearly  related.  The  genus  Rhoicosphenia  Grun.  is  sometimes 
spoken  of  as  differing  but  slightly  from  this  genus.  It  is  much  nearer  to  Achnanthes 
Bory  by  rea.son  of  the  totally  unlike  valves  of  the  frustule.  Gomphonema  is  closer 
to  Cocconema  Ehrenb.  than  to  any  other  valid  genus. 

Gomphonema herculeanum  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1845: 78. 1846;  Mikrog. 
pi.  37 A.  f.  9,  pi.  35  A.  VILf.  12-13.  1854.     Van  Heur.  Synop.  pi.  23.  f.  2.     Pritch. 
Hist.  Infus.  ed.  4.  890.  1861.     De  Toni,  Syll.  Alg.  2:  420.  1891. 
Gomphoneis  herculeana  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  73.  1894.     Schmidt,  Atlas 

pi  215.  f.  4-14.  1899;  pi  233.  f.  1-2.  1902. 
De  T(mi  gives  as  reference  H.  L.  Smith's  type  no.  177.     Smith  labels  it  ''G<mipho- 
nema  capitatum  herculaneum^^  (not  herculeanum).     It  is  an  unimportant  variety  of 
that  species  and  does  not  at  all  resemble  this  one. 
Found  at  station  3G94H,  Okhotsk  Sea. 

Gk>mphonema  mammilla  Ehrenb.  Mikrog.  pi  .37.  11.  f.  10.  1854;  Phys.  Abh.  Akad. 

Wiss.   Berl.   1870:    56.   1871.     Van  Heur.  Synop.  pi  23.  f.  1.  1881.     Ralfs  in 

Pritch.  Hist.  Infus.  ed.  4.  890.  1861. 
Gomphoneu  mamilla  (^eve,  Sv.  Vet.  Akad.  Handl.  26^:  73.  1894. 
Gomphonema  oregonicum  Ehrenb.  Mikrog.  pi  37.  II.  f.  12-13.  1854? 
G(ymphoncma  {oretjonicHmwxT.l)  maximum  Grun.;  Van  Heur.  Synop.  pi  2S.f.S. 

1881. (?) 

I  am  not  satisfied  of  the  specific  identity  of  Fihrenberg's  G.  mammilla  and  G.  oregoni- 
cum. As  Ralfs  points  out,  there  are  some  considerable  differences.  It  is,  however, 
doubtful  if  they  can  be  held  separate,  I  do  not  agree  with  De  Toni  in  looking  upon 
all  the  al)ove  as  synonymous  with  G.  herculeanum  Ehrenb.  It  should  be  here  noted 
that  the  figure  of  Van  Heurck  is  misleading  in  having  an  unsymmetrical  curvature  of 
the  costae  on  opposite  sides  of  the  median  line. 

Found  at  station  2882,  off  Oregon. 


oHeib.  Krit.  Overs.  Danske  Diat.  1863. 
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OOGGONBMA  Hemp.  A  Ehrenb. 

Cocconema  Hemp.  &  Ehrcnb.  in  Ehn^nb.  Symb.  Phys.  Evertebr.  9.  pi.  J.  IV.  f.  10. 
1828.  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1829:  15.  1830;  Infus.  22.3.  pi.  19. 
J.  7. 1838;  Mikrog.  pi.  10. 1,  f.  18. 1854.  Kutz.  Bacill.  80.  pi.  6.  f.  1.  1844.  Pritch. 
Hist.  Infns.  ed.  3.  877.  pi.  10.  f.  194-198.  1861.  Hass.  Hist.  Brit.  Alg.  1:  425.  pi. 
101.  f.  1.  1845.  Schmidt,  Atlas  pi.  10.  J.  l-.i5.  1875.  W.  Smith,  Synop.  Brit. 
Diat.  1:  75.  pi.  2S.  f.  219.  1853.  Grun.  Denkschr.  Akad.  Wien  48^:  97.  pi.  1.  f.  8. 
1884.  <jriff.  &  Henf.  Micr.  Diet.  ed.  3.  180.  pi.  U.f.  19-20.  1875.  H.  L.  Smith, 
Sp.  Diat.  Typ.  no.  80-85.  1874.  Wolle,  Diat.  N.  A.  pi.  6.f.  1-5.  8-9,  11,  14.  1890 
Bacillaria  Gmel.  in  part;  Hemp.  <&  Ehrenb.  in  Ehrenb.  Symb.  Phys.  pi.  2.  IV.  f.  10. 

1828. 
Cymhella  C.  Ag.  Consp.  1.  1830.  Kutz.  Bacill.  79.  pi.  6.  f.  11.  1844.  Rabh.  Fl. 
Eur.  Alg.  1: 10,  77./.  20.  1864.  Brun.  Diat.  Alp.  55.  pi  S.J.  1  -8,  10-19. 1880.  Van 
Heur.  Synop.  59.  pi.  2.f.  1-19.  1881.  Truan,  Anal.  Soo.  Espan.  Hist.  Nat.  13: 
336.  pi.  l.J.  5-12.  1884.  W.  Smith,  Synop.  Brit.  Diat.  2:  84.  1856.  Pritch.  Hist. 
Infus.  ed.  4.  875.  pi.  l.J.  45-46. 1861.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  115-123. 
1874.  H.  L.  Smith,  The  Lens  1:  76.  1872.  Greg.  Quart.  Joum.  Micr.  Sci.  3: 
4.  pi.  l.f.  17-21.  1856.  De  Toni,  Syll.  Alg.  2:  349. 1891.  Wolle,  Diat.  N.  A.  pi.  7. 
f.  1-35.  1890.  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  156.  1894.  Heib.  Krit.  Overs. 
Danske  Diat.  107.  1863. 
Gomphonema  Ag.,  in  part;  i\  Ag.  Consp.  33.  1830.     Kutz.  Linnaea  8:  564.  pi.  4' 

J.  52.  1833. 
Fnistulia  Ag.  in  part;  KQtz.  Linnaea  8:  /.  10.  1833.     Menegh.  in  Kiitz.  Sp.  Alg.  59. 

1849. 

Encyonema  Ktttz.  Linnaea  8:  589./.  7J.  1833.     Rabh.  Fl.  Eur.  Alg.  1:  11,85./  23. 

1864.    Van  Heur.  Synop.  65.  pi.  S.J.  9-23.  1881.     Kutz.  Bacill.  82.  pi.  22.  f.  1. 

1844.     Pritch.  Hist.  Infus.  ed.  4.  879.  pi.  7.  J.  49,  pi.  14.  J.  22.  1861.     W.  Smith, 

Synop.  Brit.  Diat.  2:  67.  pi.  54.  J.  345.  1856.     Schmidt,  Atlas  pi.  10.  f.  42-66. 1875. 

Hass.  Hist.  Brit.  Alg.  2: 439.  pi.  100.  f.  10.  1845.     De  Toni,  Syll.  Alg.  2:  371.  1891. 

SyTicycliaEhTQiih.  Phys.  Abh.  Akad.  Wiss.  Berl.  1836:  174. 1837;  Infus.  233.  pi.  20. 

/.  11.  1838.     Ktitz.  Bacill.  81.  pi.  22./.  2.  1844.     Pritch.  Hist.  Infus.  ed.  4.  879.  pi. 

7./.  53,  pi.  10.  f.  206.  1861.     Rabh.  Fl.  Eur.  Alg.  1:  11,  97./.  24.  1864.     Griff.  & 

Henf.  Micr.  Diet.  ed.  3.  759.  p/.  14.  f.  14.  1875.     De  Toni,  Syll.  Alg.  2:  375.  1891. 

Navicula  Bory,  in  part;  Ehrenb.  Infus.  184.  pi.  13.  f.  18.  1838. 

Cymbophora  Breb.  in  part;  Breb.  &  God.  Consid.  Diat.  14.  1838  (cf.  Van  Heur. 

Synop.  pi.  3.  f.  19.  1881). 
Pinnularia  Ehrenb.  Phys.  Abh.  Akad.  Wiss.   Berl.  1841:    133,  in  part;  Mikrog. 
plS.n.f.  11.  lSb4. 

The  claim  of  Heiberg  o  that  Cocconema  and  Cymbella  should  be  united  is  quite 
generally  conceded.  They  differ  solely  in  that  the  former  grows  attached  to  a  gelat- 
inous stipe.  This  is,  of  course,  as  truly  a  morphological  characteristic  as  anything 
connected  with  the  siliceous  frustule.  But  to  admit  such  a  distinction  is  impossible 
in  this  group  of  plants.  Even  in  living  forms  Cocconema  is  certain  to  become  detached 
in  large  masses  from  the  stipes;  and  when  found  in  that  condition,  it  is  manifestly 
absurd  to  attempt  a  distinction.  In  fossil  forms  all  question  of  gelatinous  connections 
must  plainly  be  eliminated.  In  the  same  way  diatoms  are  Schizonema  C.  Ag.  while  in 
their  gelatinous  tubes,  but  clearly  Navicula  Bory  when  set  free;  and  Eunotia  Ehrenb. 
is  identical  with  Himantidium  Ehrenb.  when  the  latter  is  out  of  its  gelatinous  invest- 
ment. But  in  the  selection  of  a  generic  name  Heiberg,  for  utterly  trivial  reasons,  paired 
over  the  older  name  Cocconema  and  chose  Cymhella,  and  his  selection  has  been  gen- 
erally followed.  The  older  name  is,  therefore,  here  restored  and  Cyrabella  made  its 
synonym.  In  the  case  of  Encyonema  KQtz.,  whose  mode  of  growth  is  different  from 
the  other  two,  the  frustule  being  inclosed  in  gelatinous  tubes,  its  union  here  is  more 


oHeib.  Krit.  Overs.  Dansk.  Diat.  107.  1863. 
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open  to  question ;  for  aside  from  its  mode  of  growth,  which  may  be  neglected,  it  otteta 
a  general  distinction  in  having  its  raphe  stop  short  of  the  apices  of  the  fnistule  and  in 
its  terminations  being  peculiarly  bent.  But  these  qualities  are  very  inconstant, 
and  by  an  examination  of  many  species  it  is  made  certain  that  no  distinction  is  possible 
between  it  and  the  members  of  the  genus  Cocconema.  Syncyclia  Ehrenb.  is  even 
more  strikingly  dissimilar  in  its  mode  of  growth,  the  frustules  being  embedded  in 
gelatinous  masses  and  grouping  themselves  therein  by  division  into  cylindrical  com- 
munities, whence  the  name.  So  far  as  the  figures  are  concerned,  they  also  show  some 
dissimilarity  from  the  present  genus  in  their  strongly  truncate  ends,"  but  this  mu^ 
be  looked  upon  as  of  little  significance  when  we  compare  them  with  the  drawings  of 
the  evident  Cocconema**  in  Pritchard.  It  is,  therefore,  best  to  ignore  in  the  foregoing 
four  genera  their  differences  of  attachment  and  unite  them  in  a  single  genus. 
Cocconema  inaequale  (Ehrenb.)  Mann. 

Nai^icula  inaequalis  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1836:   53.  1837,  nom.  nud.; 

Infus.  1H4.  pL  IS.  J.  18.  1838. 
Cymbella  ehrenbergii  Kutz.  Bacill.  79.  pi.  6./.  11.  1844.    Pritch.  Hist.  Infus.  ed.  4. 
875.  pi.  l.f.  46,  pi.  9./.  154 A.  1861.     Schmidt,  Atlas  pi.  9.f.  6-9,  16-18,  pi.  71./. 
74,  80. 1875.     Griff.  &  Henf.  Micr.  Diet.  ed.  3.  pi.  IS.f.  SI.  1875.     W.  Smith,  Synop. 
Brit.  Diat.  1;  17.  p^  i./.  i/.  1853.    Van  Heur.  Synop.  60.  pi. ;?./.  i-J.  1881.    H.L. 
Smith,  Sp.  Diat.  Typ.  no.  117.  1874.     Brun,  Diat.  Alp.  59.  pi.  i.  J.  SO.  1880. 
Cleve,  Sv.  Vet.  Akad.  Handl.  26 ^  :  165.  1894.     De  Toni,  Syll.  Alg.  2:  349.  1891. 
Wolle,  Diat.  N.  A.  pi.  7./.  S,  Jl,  25.  1890. 
StauroTiris  huicqualis  Ehrenb.  Mikn)g.  pi.  16.  l.f.  6.  1854. 
Pinnjilaria  inaequalis  Ehrenb.  Mikmg.  pi.  16.  II.  f.  6.  1854. 
Cymbella  ddicata  Srhjuidt,  Atlas  pi.  9.f.  17.  1875. 

Kiitzing  recognizes  the  identity  of  his  form  and  Ehrenberg's  Xaviaila  inaeqtutHs. 
It  is  possible  Stauroneis  inaequalis  Ehrenb.  and  Pinnularia  inaeqiudis  Ehrenb.  can  be 
assigned  to  some  other  species  as  well  as  to  this,  as  their  exact  character  is  rather  hard 
to  determine.  But  they  agree  fairly  well  with  this  species;  and  it  is  probable  Ehn*n- 
berg  looks  upon  them  as  the  same,  as  he  uses  the  three  generic  names  interchangeably. 
In  fact,  the  name  Stauroneis  Ehrenb.  c  is  probably  a  misprint,  for  the  form  shows  no 
trace  of  a  stauros. 

P'ound  at  station  3013H,  Hawaiian  Islands. 
Cocconema  kamtschatica  (Grun.)  Mann. 

Cymbella  kamtschatica  Grun.;  Schmidt,  Atlas  pi.  10.  f.  SI.  1875.     WoUe,  Diat.  N.  A. 

pi  7./.  ;/.  1890.  Moll,  types  3,  2,  10. 
Cleve<^  makes  this  a  variety  of  Coccon^Tmi  mexicanum  Ehrenh.e  De  Toni, /on  the 
other  hand,  places  it  as  a  variety  of  Cymbella  gastroides  KQtz.  Both  of  these  resemble 
the  alx)ve.  In  fact,  few  species  of  this  genus  have  hard  and  fast  boundaries;  and  we 
might  add  to  the  above  resembling  forms  Cymbella  viaculata  Kiitz. ,  especially  as  figured 
by  Van  Ileurck.^  I,  however,  think  that  Grunow's  form,  on  account  of  its  smaller 
size  than  in  the  above,  its  finer  markings,  its  blunt  apices,  and  its  breadth  at  the  middle 
of  the  valve,  together  with  its  tumid  outline  on  the  ventral  side,  can  be  safely  left  in  a 
species  by  itself. 

Found  at  station  2882,  off  Oregon. 

aCf.  Pritch.  Hist.  Infus.  ed.  4.  pi.  7.f.  5S.  1861. 
ft  Pritch.  op.  cit.  pi.  14-  /.  18-20. 
c  Ehrenb.  Mikrog.  pi.  16.  If.  6.  1854. 
d  Sv.  Vet.  Akad.  Handl.  26:  177.  1894. 

e  Cf.  Ber.  Akad.  Wiss.  Berl.  1844:  342. 1845.     Ehrenb.  Mikrog.  ph  SS.  VIL  /.  6-7. 
1854.     Schmidt,  Atlas  pi.  10.  f.  S2-SS,  pi.  7  l.f.  St.  1875-81, 
/  De  Toni,  Syll.  Alg.  2:  362. 1891. 
ffSynop.  pi, ;?./.  16.  1881, 
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Cocconemalanceolatum  (C.  Ag.)  Ehrenb.  Infus.  224.  pi.  19.  f.  6. 1838;  Mikrog.  pi.  8. 

I.  f.  8,  pi.  10.  I.  f.  18,  pi.  14./.  82,  pi.  15 A.  f.  96,  pi.  17.  11.  f.  32,  pi.  S8A.  II. 

J.  10,  pi.  39.  II.  f.  16.  1854.     Schmidt,  Atlas  pi.  10.  f.  8-10.  1875;  pi.  72./.  22-26. 

1881.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  83.  1874.     Hass.  Hist.  Brit.  Alg.  426.  pi- 

101./.  1.  1845.     Pntch.  Hist.  Infus.  ed.  4.  877.  pi.  10./.  194-195.  1861.     KUtz. 

Bacill.  81.  pi.  6./.  3.  1844.     Rabh.  Fl.  Eur.  Alg.  1:  83.  1864.     \V.  Smith,  Synop. 

Brit.  Diat.  1:  75.  pi.  23./.  219.  1853.    Griff.  &  Henf.  Micr.  Diet.  180.  pi.  12./.  19- 

20.  1875.     W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  19:  8.  pi.  1./.  8  (not/  7).  1857. 

Thw.  Ann.  Mag.  Nat.  Hist.  20:  343.  pi.  22./.  C,  1-3.  1847.     Wollc,  Diat.  N.  A.  pi. 

6.  /.  1-3,  11,  14-16.  1890. 

Gomphonema  lanceolatum  C.  Ag.  Consp.  Diat.  34.  1830.     Kutz.  Linnaea  8:  38. 1833 

(not  G.  lanceolatum  Ehrenb.  Phys.  Abh.  Akad.  Wise.  Berl.  1841:  306.  pi.  2. 1./. 

37.  1843). 

Cocconema  asperum  ^hrenh.  Ber.  Akad.  Wiss.  Berl.  1840:   206.  1841;  Mikrog.  pi.  5. 

I./.  1.  11./.  1.  III./.  27,  pi.  0.  I./.  30,  pi.  9.  I./.  42,  pi.  16.  III./.  39.  1^54. 

Kutz.  Bacill.  81.  1844.     Pritch.  Hist.  Infus.  ed.  4.  877.  1861.     Bail.  Amer.  Jour. 

Sci.  124.  pi.  2./.  2  (unnamed).  1838;  cf.  Hab.  Cat.  85.  1877. 

Cocconema  comutum  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.    1841:    124.  1843; 

Mikrog.  pi.  5.  11./  3.  III./.  28,  pi.  14./.  80,  pi.  ISA./.  94,  pi.  39.  III./.  II.  1854. 

Cocconema  cymbi/orme  Ehrenb.  err.  det.  Bail,  in  Fremont,  Rt»p.  Expl.  Exptnl.  1842-4. 

302.  pi.  6./.  8  (not/  7,  9).  1845. 
Cymbella  lanceolata  Kirchn.  in  Cohn,Krypt.  Flora  Sches.  188.  1878.     Brun,  Diat. 
Alp.  57.  pi.  3./.  19,  pi.  9./.  16.  1880.     Van  Heur.  Synop.  63.  pi.  2./.  7.  1881. 
Truan,  Anal.  Soc.  Espan.  Hist.  Nat.  13:  337.  pi.  7./.  6.  1884.     De  Toni,  Syll.  Alg. 
2:  362.  1891.     Pant.  Beitr.  Bacill.  Ung.  2:  41.  1889;  3:   pi.  23.  /.  344,  350.  1893 
(not  C.  lanoeolaUi  C.  Ag.  Consp.  Diat.  9.  1830). 
C)fmbella  aspera  Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  175.  1894,  in  part. 
Although  I  agree  with  De  Toni  in  making  Cocconema  comutum  Ehrenb.  synonymous 
with  the  present  species,  I  recognize  that  there  is  ground  for  questioning  this,  C.  cor- 
nutum  being  more  suddenly  attenuated  on  either  side  of  the  middle  and,  therefore,* 
with  narrower  apices  than  C.  lanceolatum,  whence  the  name.     But  I  do  not  think  this 
is  sufficient  to  separate  them.     I  have  no  question  in  regard  to  C.  asperum  Ehrenb., 
which  Cleve  holds  as  a  distinct  species.     Ehrenberg's  own  figures  of  this  are  indistin- 
guishable from  his  C.  lanceolatum.    Cleve  has  evidently  a  somewhat  di  fferent  concep- 
tion of  this  diatom,  as  is  shown  by  his  uniting  with  it  such  forms  as  Pantocsek's  Cymhella 
gigantea,f^  which  seems  to  me  quite  distinct  from  Ehrenberg's  C.  asperum.    I  therefore 
make  Cleve's  species  synonymous  only  in  part.     Doubtless  this  species  and  C.  gas- 
troides  Kiitz.  interlock. 
Found  at  station  2882,  off  Oregon. 

AMPHOB  A  Ehrenb. 

Amphora  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1840:  205.  1841.     Kutz.  Bacill.  107. 1844. 
Rabh.  Fl.  Eur.  Alg.  1 :  86.  1864.    H.  L.  Smith,  The  Lens,  2:  64. 1873.    Van  Heur. 
Synop.  55.  1881.    Brun,  Diat.  Alp.  53.  1880. 
Navicula  Ehrenb.  Infus.  188.  pi.  14./.  3.  1838,  in  part. 
Frustulia  Agardh,  in  part;  Ktitz.  Linnaea  8:  535.  1833.     Agardh,  Flora  10:  627. 

1827. 
Oymhella  Agardh,  in  part;  Ktttz.  Bacill.  80.  pi.  5./.  8,  pi.  6./.  7.  1844. 
Cocconeis  Ehrenb.  in  part;  Neup.  Math.  Termesz.  Kdzlem.  6:  pi.  2./.  49.  1867 
Amphora  bacoata  Mann,  sp.  no  v.  Plate  XLIV,  figure  2. 

Valves  straight  or  slightly  convex  on  the  ventral  side;  convex  by  a  broad,  even  arq 
on  the  dorsal  side;  ends  blunt,  rounded;  raphe  beginning  somewhat  toward  the  dorsal 


a  Pant.  Beitr,  Bacill,  Ung.  8:  pi  21,/,  32L  1893. 
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side  of  each  apex,  curving  slightly  to  that  side,  then  recurving  toward  the  ventral  side 
in  a  long,  graceful  arc  and  terminating  at  a  small,  rectangular,  h^'^line  central  area, 
close  to  the  ventral  side;  markings  of  closely  set,  raoniliform  striae,  transverse  except 
toward  the  apices,  where  they  are  slightly  incurved ;  beading  of  the  striae  alike  on  both 
sides  of  the  raphe,  which  is  bordered  on  each  side  by  a  narrow  hyaline  space;  a  hyaline 
line,  the  width  of  one  row  of  beads,  forming  a  narrow  stauros  transversely  acroes  the 
center,  from  the  rectangular  central  area  to  the  dorsal  side. 

Length  of  valve,  0.135  mm.;  width  of  valve,  0.023  mm.     Striae,  76  in  0.1  mm. 

Type  in  the  U.  S.  National  Museum,  no.  590153,  from  station  3688H,  Okhotsk  Sea. 
August  27,  1896;  1,562  fathoms,  botU)m  of  brown  mud  and  fine  sand. 

There  is  some  resemblance  between  the  above  and  A.  elegans  Gregory; «  but  Gregory's 
species  is  more  attenuated,,  especially  as  to  the  apices,  and  is  much  more  delicately 
marked.  Thus  De  Toni  says  of  it,**  "Valvis  gracilibus,  semilunatis.  levibus  (striis 
obsoletis)."  It  resembles  more  strongly  A.  levis  Gregory, «  a  similarity  which  is,  how- 
ever, accidental  to  Schmidt's  figure,  as  can  be  seen  by  comparing  it  with  the  original 
description  and  figures,**  Gregory  saying  that  his  form  is  **  very  hyaline."  and  that  '^the 
striae  are  very  fine,  about  60  in  0.001,  very  hyaline  and  hardly  to  be  seen  with  a  power 
of  400  diam."  Schmidt's  figure  is  therefore  quite  deceptive. 
Amphora  crescenB  Mann,  sp.  nov.  Pl.\te  XLIV,  picrRE  3. 

Amphora  crassa  punctata  Grun.?  Schmidt,  Atlas  pi.  28.  f.  S2.  1875. 

Valve  slightly  convex  on  the  dorsal  side,  more  rapidly  curving  toward  the  rounded 
and  incurved  ends;  the  margin  appearing  ribbed  because  of  the  transverse  striae;  ends 
bent  inward  into  rounded  wings  extending  beyond  the  ventral  line  of  the  rest  of  the 
valve  and  hyaline  along  their  inner  edges;  raphe  beginning  near  the  ends,  cloee  to  the 
dorsal  margin,  almost  straight  until  near  the  middle,  then  curving  ventrally  to  the  two 
central  nodules,  which  are  distant  from  the  ventral  side  one-foinrth  the  width  of  the 
valve;  ventral  margin  slightly  convex  at  the  center,  straight  or  si  ightlyctmcave  between 
this  and  the  rounded  ends;  transverse  striae  obscure,  except  where  seen  in  relief  along 
the  dorsal  margin;  markings  different  on  the  two  sides  of  the  raphe;  on  the  dorsal  side 
consisting  of  rows  of  beads,  three  to  five  in  a  row,  the  smallest  next  to  and  tx>uching  the 
raphe,  increasing  regularly  in  size  to  the  last  at  the  dorsal  margin;  these  rows  alternating 
with  the  striae  visible  at  the  margin,  equidistant,  44  in  0.1  mm.,  transverse  at  the  cen- 
ter of  the  valve,  thence  outward  gradually  inclining  toward  the  ends;  on  the  ventral 
side  the  rows  shorter,  of  two  or  three  beads  of  nearly  equal  size,  those  nearest  the  raphe 
slightly  larger;  not  touching  the  raphe,  but  uniformly  distant  the  width  of  one  bead, 
thus  leaving  a  hyaline  line  along  the  raphe  on  the  ventral  side  only;  rows  absent  at  the 
middle  for  the  width  of  two  rows,  thence  at  first  inclining  from  the  central  area,  half- 
way to  their  becoming  transverse,  from  there  outward  gradually  inclined  from  the 
ends,  thus  making  them  at  this  point  confluent  with  those  on  the  dorsal  side  of  the 
raphe;  at  the  rounded  ends  of  the  valve  the  ventral  rows  not  reaching  the  margin,  but 
leaving  these  hyaline  on  their  inner  edges. 

Length  of  valve,  0.09  mm. ;  width  of  valve,  0.013  mm.     Beaded  striae,  44  in  0.1  mm. 

Type  in  thoU.  S.  National  Museum,  no.  590158,  from  station  4516H,  Gulf  of  Cali- 
fornia, December  22,  1904;  1,627  fathoms. 

This  species  bears  a  significant  general  resemblance  to  the  figure  in  Schmidt's  Atlas/ 
named  A.  crassa  punctata  Grun.  The  figure  is  very  poor,  making  it  impossible  to  see 
whether  or  not  there  are  beaded  striae  present,  though  the  varietal  name  implies  that 

«  Trans.  Micr.  Soc.  Lond.  n.  s.  6:  70.  pi.  l.f.  30.  1857.  Moeb.  Diat.-taf.  pL  It./.  SO. 
1890. 

b  De  Toni,  Syll.  Alg.  2:  381.  1891. 
c  Schmidt,  Atlas,  pL  26.  f.  9.  1875. 

'd  Trans.  Roy.  Soc.  Edinb.  21:  514.  pi.  12./.  74.,  b-c.  1857. 
«  PL  28./.  32.  1875. 
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there  are.  At  any  rate,  it  is  clear  Grunow  has  overlooked  Gregory's  clear  characteriza- 
tion of  his  specieSjO  in  which  he  expressly  states  that  his  former  figure**  is  incorrect  and 
probably  denotes  another  species.  He  goes  on  to  say:  "The  markings  are  entire, 
coarse,  subdistant,  about  12  in  0.001.  Between  the  lateral  segments  are  from  five 
to  eight  converging  bars,  marked  with  the  same  subdistant  entire  striae.  In  one  focus, 
not  here  figured,  nothiijg  is  seen  but  bars  from  one  side  to  the  other,  which  are  thus 
eight  or  nine  in  number."  He  tl^en  refers  to  various  localities  where  he  has  found  this 
form,  showing  that  it  is  constant  in  its  characters.  If  the  contour  of  Amphora,  inde- 
pendent of  its  markings,  were  to  be  considered  the  specific  mark  of  distinction,  then  my 
species  and  the  figure  in  Schmidt's  Atlas  c  might  be  classed  as  broad  varieties  of  Greg- 
ory's form;  and  to  these  would  have  to  betadded  many  other  otherwise  valid  species,  as 
this  winged  contour  is  not  at  all  uncommon  in  the  genus.  But  such  is  not  the  case; 
and  the  above,  together  with  the  figure  Gregory  excludes  from  his  crassa  in  the  citation 
already  made,  must  rank  separately.  Prof.  H.  L.  Smith  in  his  Conspectus  of  Am- 
phora,**  correctly  described  and  figured  A.  crassa  Greg.  He  there  favors  its  union 
with  A.  sulcata  Breb.,  according  to  Grunow's  suggestion,  but  the  merits  of  this  question 
do  not  enter  into  the  present  case,  as  my  form  is  equally  unlike  both  of  these.  It  is 
certain  that  whatever  be  the  interpretation  of  Schmidt's  blurred  figure,  the  specimen 
here  named  and  figured  can  not  be  referred  to  Gregory's  A.  crassa. 
Amphora  honahuensiB  Mann,  sp.  nov.  Plate  XLIV,  figure  1, 

Valves  broadly  rounded,  the  margin  on  the  ventral  side  concave  and  parallel  to  the 
convex  dorsal  margin,  until,  near  the  ends,  they  both  converge  to  form  the  broad, 
rounded  apices;  raphe  beginning  at  the  center,  close  to  the  ventral  margin,  curving 
sharply  backward  toward  the  dorsal  side  and  terminating  in  two  large  beads  close  to 
the  dorsal  margin,  but  some  distance  from  the  rounded  apices;  .striae  of  very  fine  bead- 
ing, extending  from  the  dorsal  and  ventral  margins^o  the  raphe,  leaving  no  hyaline  band 
on  either  side  of  it;  a  small  lunate,  hyaline  area  between  the  two  central  nodules  of  the 
raphe  and  the  ventral  margin;  valve  depressed  at  the  center  in  a  broad  shallow  trans- 
verse hollow,  the  two  halves  on  either  side  rising  above  this  like  lobes;  on  account  of 
this  central  depression  and  the  elevation  of  the  two  halves  the  lines  of  beading  on  the 
dorsal  side  of  the  raphe,  although  approximately  transverse,  appearing  in  the  hollow 
to  bend  convexly  from  each  other,  then  halfway  toward  the  ends  to  become  transverse, 
and  near  the  broad,  rounded  extremities  to  again  become  curved  with  the  concave 
curvature  inward;  on  the  ventral  side  of  the  raphe  the  lines  of  beading,  which  are 
equally  minute,  beginning  at  the  hyaline  lunate  area  before  mentioned,  somewhat 
inclined  toward  the  center  and  transverse  only  on  nearing  the  rounded  ends;  these 
lines  on  the  ventral  side  somewhat  irregular,  producing  a  wavy  appearance ;  valves 
very  delicate  and  diaphanous.    Name  referring  to  proximity  to  Honshu  Island,  Japan. 

Length  of  valve,  0.16  mm.;  width  of  valve,  0.04  mm.     Striae,  85  to  88  in  0.1  mm. 

Type  in  the  U.  S.  National  Museum,  no.  590154,  from  station  3698,  off  Honshu 
Island,  Japan,  May  5, 1900;  153  fathoms,  bottom  of  green  mud,  volcanic  ashes,  and  sand. 
Amphora  mexicana  Schmidt,  Atlas  pi  27.  f.  47-4S  (not/.  49).  1875.     De  Toni,  Syll. 
Alg.  2:  409.  1891.     Cleve,  Sv.  Vet.  Akad.  Handl.  26^:  105.  pi.  4./.  15.  1895. 

Amphora  wach€7ihuseniii2Lri.\  Schmidt,  Atlas  pi.  40.  f.  S8. 1876.     Diat.  Gaz.  Exped. 
pi.  22./.  47. 

Amphora  boryana  Pant.  Bacill.  Ung.  2:  36.  1889;  3:  pi.  38.  J.  531.  1893. 

There  is  no  appreciable  difference  between  the  above.  It  may  also  be  that  A.  oculus 
Schmidt*  should  be  added  to  the  synonyms;  although  the  absence  of  the  curved 


o  Trans.  Roy.  Soc.  Edinb.  21:  524.  pi.  14.  f.  94a-d.  1857. 

&  Trans.  Micr.  Soc.  Lond.  n.  s.  6:  pi.  l.f.  35.  1857. 

cFl.  28.f.32.  1875. 

<JThe  Lens  2:  76.  pi.  2.f.  5.  1873. 

«  Schmidt,  Atlas  pi.  27.  f.  52.  1875. 
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expansions  on  the  ventral  side  of  the  raphe  in  A.  oculus  and  its  more  maseive  build 
make  this  union  doubtful.  It  is  so  united  by  Fricke.«  A.  proUus  kariana  Grun..* 
has  also  a  strong  resemblance  to  the  above.  I  see  no  reason  for  uniting  with  th(«e. 
under  the  general  name  A.  oculus  Schmidt,  the  quite  different  A.farcimen  Gnin.,  A. 
weissflogii  Schmidt,  and  A.  kamorthensis  Grun.,  as  seems  to  be  done  by  Fricke.*"  It 
may  be  said  that  Cleve**  also  unites  A.  boryana  Pant,  with  the  above,  and  De  Toni' 
includes  it  as  variety  boryana^  but  with  a  question  mark. 

My  specimens  agree  best  with  Cleve^s  figure,/  though  they  are  smaller  forms,  their 
average  length  being  0.079  ram.  and  their  width  0.023  mm.  I  look  upon  the  diatom 
figured  in  Schmidt's  Atlas  ff  bearing  the  above  name,  as  a  quite  distinct  species*. 

Found  at  stations  3698,  3712H,  off  Honshu  Island  and  in  Okhotsk  Sea. 
Amphora  pellucida  Greg.  Trans.    Roy.  Soc.  Edinb:  21:  513.  pi.  U.f.  7 J,  1857. 
Schmidt,  Atlas  pi.  21.  J.  11,  36-37,  65. 1875.     H.  L.  Smith,  The  Lens  2:  78.  pi.  I. 
/.  15.  1873.     De  Toni,  Syll.  Alg.  2:  405.  1891. 

It  is  possible  this  is  a  delicate  variety  of  A.  ovalis  Ktitz.,  as  treated  by  Rabenhorst,* 
a  view  aKso  seemingly  favored  by  H.  L.  Smith  and  De  Toni  above.  Cleve  »  says  it  is 
"t(K:)  imperfectly  described  and  figured  for  admitting  of  identification''  (which  is  not 
the  ca.so);  and  then  he  proceeds  to  identify  it  by  putting  it  in  A.  marina  (W.  Smith?) 
Van  Heur.  Again  }  he  places  it,  as  figured  in  Schmidt's  Atlas  at  above  reference, 
exclusive  of  figure  65,  in  A.  commutata  Grun.  If  it  is  to  be  included  in  any  other 
species,  it  should  be  in  A.  ovalis  Kiitz.,  but  I  think  there  is  sufficient  doubt  about  this 
to  justify  its  being  allowed  to  stand. 

Found  at  station  2920H,  Hawaiian  Islands. 
Amphora  spectabiHs  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  616.  pL  IS./.  80a,  d,  c  mot 
/.  8()h,  c).     Schmidt,  Atlas  pi.  40.  J.  20-23.  1876.     H.  L.  Smith,  The  Lens  2:  80. 
pi.  S.J.  S.  1873.     Cleve,  tn  Nordensk.  Vega  Exped.  3:  462. 1883;  Sv.  Vet.  Akad. 
Handl.  27^:  132.  1895.     De  Toni,  Syll.  Alg.  2:  408.  1891. 

Amphorafurcata  Leud.-Fort.  Mem.  Soc.  Emul.  St.  Brieuc  20.  pi.  1,  f,  11. 1879.     De 
Toni,  Syll.  Alg.  2:  402.  1891. 

The  claim  made  by  Leuduger-Fortraorel,  above,  that  Schmidt's  figures,  above,  are 
not  Gregory's  spectabilu,  but  a  distinct  species,  which  he  also  figures  and  to  which  he 
gives  the  specific  name  f areata,  is  supported  by  De  Toni,  above.  1  do  not  agree  with 
this  view,  but  take  the  position  stated  by  Cleve  *  that  Schmidt's  and  L«uduger-Fort- 
morol's  fonns  are  only  a  variety  of  Gregory's  species.  A  careful  reading  of  Gregi>ry's 
long  description  of  this  diatom  will  make  it  evident  tliat  the  only  particular  in  which 
ii  fails  to  correspond  with  Schmidt's  figures  is  in  the  forking  of  the  inner  ends  of  the 
striae  on  the  dorsal  side.  Gregory  says  his  specimens  were  very  dimly  striated  on 
that  side,  so  much  so  that  though  the  striae  were  evident  near  the  dorsal  margin,  they 
faded  away  toward  the  inner  ends.  Without  doubt  this  fact  prevented  his  noting  th*' 
forking  of  these  striae;  though  it  ought  to  be  added  that  this  forking  is  by  no  means 
invariable,  as  is  to  be  seen  by  comparing  Schmidt's  figure  20  with  his  figure  21.  S<> 
far  as  my  experience  goes,  the  figure  of  Leuduger-Fortmorel  seems  overdrawn  in  the 
irregularity  of  the  striae. 

Found  at  station  3698,  off  Honshu  Island,  Japan. 


«  Fricke,  Verzeichniss  zu  Schmidt's  Atlas  10.  1902. 

ft  Cleve  &  Grunow,  Sv.  Vet.  Akad.  Handl.  17 ^r  24.  pi.  l.f.  7.  1880. 

cCleve.  Sv.  Vet.- Akad.  Handl.  27^:  105. 1895. 

d  Op.  cit.  8. 

«Syll.  Alg.  2:  409.  189L 

/Op.  cit.  pi.  4-f.  15.  «•  Cleve,  op.  cit.  103. 

gPl.  27./.  49.  1875.  i  Cleve,  op.  cit.  119. 

h  Fl.  Eur.  Alg.  1:  92.  1864.  *  Cleve,  op.  cit.  132. 
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CTSTOPLET7BA  Breb. 

Cystopleura  Breh.;  Ktitz.  Sp.Alg.  3.  1849,  as  synonym.     Kuntze,  Rev.  Gen.  PI.  2: 

890.  1891 
FrustuliaC.  Ag.  in  part;  KQtz,  Linnaea  8:  16.  pi  l,f.  18,  1833. 
Eunotia  Ehrenb.  Infus.  190.  pi.  14.  f.  5.  1838,  in  part. 
Naiicula  Bory,  in  part;  Ehrenb.  Infus.  184.  pi.  13./.  19.  1838. 
Epithemia  Ktttz.  Bacill.  33.  1844.     Rabh.  Fl.  Eur.  Alg.  1:  9,  62.  /.  15.  1864.    W. 

Smith,  Synop.  Brit.  Diat.l:  11.  pl.l.f.l.  1853.    Brun,  Diat.Alp.42.  pi.  2.f.  10- 

18.  1880.    Van  Heur.  Synop.  138.  pi.  31-S2.  1881.    H.  L.  Smith,  The  Lens  1:  80. 

1872.     Pritch.  Hist.  Infus.  ed.  4.  759.  pL  12.  f.  24-25.  1861.     Eng.  &  Pr.  Pflan- 

zenfam.  V^i  140./.  256.  1896,  not  Biume,  1826. 
Cymbella  Hass.  Hist.  Brit.  Alg.  1:  428.  pi.  100.  f.  7-8.  1845,  in  part,  not  C.  Ag. 
The  name  Epithemia  Breb.  is  a  homonym  of  Epithemia  Blume,  1826,  a  genus  of  the 
Primulaceae.    The  genus  Cystopleura  Breb.  is  first  technically  published  by  Kimtze, 
all  previous  references  to  it  being  in  synonomy. 
Cystopleura  gibba  (Ehrenb.)  Kimtze,  Rev.  Gen.  PL  2:  891.  1891.    De  Toni,  Syll. 

Alg.  2:  780.  1892. 
Navicula  gibba  Ehrenb.  Infus.  184.  pi.  13.  f.  19.  1838. 
Eunotia  gibba  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841 : 3.  pi  J.f.  39, 1843.    Bail. 

in  Fremont,  Rep.  Explor.  Exped.  1842-4.  302.  pi  5.f.  4-5.  1845. 
Eunotia  jastrabensis  Ehrenb.  Mikrog.  pi  8.f.  3.  1854. 
Epithemia  gibba  Katz.  Bacill.  35.  pi  -^./.  22.  1844.    W.  Smith,  Synop.  Brit.  Diat. 

1:  16.  pi  l.f.  13.  1853.     Rabh.  Sussw.  Diat.  pi  1.  f.3.  1853.    Grun.  Verb.  Zool. 

Bot.  Ges.  Wien  12:  327.  pi  S.f.  7.  1862.     Pritch.  Hist.  Infus.  ed.  4.  759.  pi  12. 

f.  27.  1861.     Brun,  Diat.  Alp.  44.  pi  2.  f.  14.  1880.    Van  Heur.  Synop.  139.  pi  32. 

f.  1-5.  1881.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  150. 1874.    Wolle,  Diat.  N.  A.  pi  35. 

f.  1-3,  8-9.  1890.    Thwaites,  Ann.  M^.  Nat.  Hist.  20:  344.  pi  22.  J.  Fl-2.  1847. 

Griff.  &  Henf.  Micr.  Diet.  ed.  3.  287.  pi  51.  f.  6.  1875.    Van  Heur.  Treat.  Diat. 

296.  pi  9.f.  351-354.  1896.     Grun.  Denkschr.  Akad.  Wien  48^:  100.  1884. 
Epithemia  lentricosa  Kutz.  Bacill.  35.  pi  30.  f.  9.  1844.    W.  Smith,  Synop.  Brit. 

Diat.  1:  15.  ^Z.  l.f.  I4.  1853. 
It  is  impossible  to  unite  with  this  species  Ehrenberg's  Navicula  W7icinato,o  though 
subsequent  to  its  publication  he  refers  to  it  in  this  connection. &    Without  a  figiu^ 
and  more  accurate  description  there  is  nothing  gained  by  placing  this  name  in  the 
synonymy. 

The  8i>ecimens  from  station  3346  are  a  variety  in  which  hardly  a  trace  of  the  granu- 
lation of  the  striae  is  visible. 

Found  at  stations  2690H,  2848,  2917H,  3013H,  3346,  Bering  Sea  to  central  California 
and  Hawaiian  Islands. 
Cystopleura  turg^ida  Kuntze,  Rev.  Gen.  PL  2:  891.  1891.    De  Toni,  Syll.  Alg.  2: 

777,  1892. 
Navicula  turgida  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1830:  64.  1831. 
Navicula  granulata  Ehrenb.;  Poggend.  Annal.  Phys.  u.  Chem.  38:  220.  pl$,f,  2. 

1836. 
Eunotia  turgida  Ehrenb.  Infus.  190.  pi  14.f.  5,  pi  21.  J.  20a.  1838. 
Eumtia  westennani  Ehrenb.  Infus.  190.  pi  14./.  6.  1838. 

Eunotia  granulata  Ehrenb.  Infus.  191.  pi  21.  f.  20.  1838.    Ktitz.  Bacill.  36. 1844. 
Eunotia  faba  Ehrenb.  Infus.  191.  pi  21.  f.  21.  1838. 
Eunotia  librile  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  126.  pi  3.  Lf.  38.  1843. 


a  Phys.  Abh.  Akad.  Wiss.  Berl.  1828:  64.  1830. 
&  Ehrenb.  Infus.  184.  1838. 
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Ejnthemia  turgida  Ktttz.  Bacill.  34.  pi.  5.  /.  i4.  1844.     Rabh.  Fl.  Eur.  Alg.l:  62. 

1864.    Rabh.  Sttssw.  Diat.  18.  pi  i./.  11.  1853.    W.  Smith,  Synop.  Brit.  Diat. 

.  1:  12.  pi.  1.  f.  2.  1853.    Pritch.  Hist.  Infus.  ed.  4.  761.  pi.  4./.  1,  pi.  9./. 

156-161,  pi.  11.  f.  1-8.  1861.    H.  L.  Smith,  Sp.  Diat.  Typ.  no.  155. 1874.     Bnin, 

Diat.  Alp.  43.  pi.  2.f.  17. 1880.    Van  Heur.  Synop.  pi.  31.  f.  1-2, 5-7. 1881.  Gnin. 

Verb.  Zool.  Bot.  Gee.  Wien  12:  324.  pi.  6.f.  2.  1862. 

Epithemia  westermanii  Ktitz.  Bacill.  pi.  30./.  4- 1844  (not  pi.  5.f.  13;  not  W.  Smith, 

Synop.  Brit.  Diat.  1:  14.  pi.  l.f.  11. 1853;  not  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  157. 

1874;  not  Pritch.  Hist.  Infus.  ed.  4.  760.  pi.  4-/.  2,  pi.  9.f.  157. 1861).     Van.  Heur. 

Synop.  pi.  31.  f.  8.  1881. 

Epithemia  librile  Kutz.  Bacill.  35.  pi.  29.  f.  45  (poor).  1844.     Pritch.  Hist.  Infus, 

ed.  4.  761.  pL  12.  f.  24-25.  1861. 
Epithemia  vertagus  Kutz.  Bacill.  36.  pi.  30.  f.  20.  1844? 
Epithemia  granulata  Kutz.  Bacill.  35.  pi.  5.  J.  20.  1844.     Pritch.  Hist.  Infus.  ed.   4. 

761.  pl.9.f.  165.  1861. 
Epithemia faha  Kutz.  Bacill.  36.  pi.  5.f.  21.  1844. 
Cymbella  turgida  Haas.  Hist.  Brit.  Alg.  1:  428.  pi.  100.  f.  7.  1845. 
It  is  doubtful  if  E.  westermanii  (Ehrenb.)  Kutz.,  included  above,  should  beattributed 
to  Klitzing.     His  first  figure  and  description  represent  a  totally  different  diatom,  as  do 
some  of  the  subsequent  copies  of  it  and  exsiccati  so  determined  and  cited  above,  which 
I  have  also  excluded.     The  figure  on  plate  30  is,  however,  a  good  representation  of  this 
species,  as  is  that  cited  by  Van  Heurck.     There  is  very  close  similarity  between  the 
present  species  and   E.  hyndmanii  W.  Smith, o  so  much  so  that  their  separation, 
though  upheld  by  De  Toni  and  others,  appears  to  me  decidedly  doubtful.     In  fact,  my 
specimen  is  about  midway  between  the  two,  having  the  strongly  bowed^oisal  outline 
and  broad  rounded  apices  ()f  E.  hyndmannii  together  with  the  beading  of  E.  turgida, 
especially  the  large  beading  along  the  ventral  margin  as  seen  in  the  zonal  view. 
Found  at  station  2882,  oft  Oregon. 

NITZSCHIA  Hass. 

Nitzschia  Hass.  Hist.  Brit.  Alg.  1:  435.  1845.    W.  Smith,  Synop.  Brit.  Diat.  1:37. 

pi.  J3-14. 1853.     Clevc  &  Gnm.  Sv.  Vet.  Akad.  Handl.  17^:  67. 1880.    Van  Heur. 

Synop.  169.  pi.  57-70. 1881;  Treat.  Diat.  382.  pi.  15-16. 1896.     Pritch.  Hist.  Infus. 

ed.  4.  779.  1801.     De  Toni,  Syll.  Alg.  2:  495.    Eng.  &  Pr.  Pflanzenfam.  Vb:  142. 

1896. 
Naricula  Bory,  in  part;  Ehrenb.  Infus.  182.  pi.  13.  J.  15.  1838. 
Syriedra  Ehrc^nb.  in  part;  Kiitz.  Bacill.  67.  pi.  4>f.  36-37.  1844.  • 
Surirella  Turp.  in  part;  Bail.  Smithson.  Contr.  Knowl.  2®:  40.  pi.  2.f,  36,  1851. 
Amphipleura  Kiitz.  in  part;  W.  Smith,  Synop.  Brit.  Diat.  1:  45.  pi.  15.  f.  128.  1853. 
Tryblionella\\.  Smith,  Synop.  Brit.  Diat.  1:  35.  1853. 

Dmticula  Kutz.  in  part;  W.  Smith,  Synop.  Brit.  Diat.  2:  21.  pi.  34.  f.  295.  1856. 
Dimeregramma  Ralfs,  in  part;  Pritch.  Hist.  Infus.  ed.  4.  790.  pi.  4.f.  12.  1861. 
Nitzschiella  Rabh.  Fl.  Eur.  Alg.  1:  163.  1864. 
Grunouyia  Rabh.  Fl.  Eur.  Alg.  1:  146.  1864. 
Pritchardia  Rabh.  Fl.  Eur.  Alg.  1:  162.  1864. 
Pernja  Kitton,  Mo.  Micr.  Journ.  12:  218.  pi.  81.  f.  1-3.  1874. 
Bacillaria  Gmel.  in  part;  De  Toni,  Syll.  Alg.  2:  493.  1891. 
Hant28chia  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17':  103.  1880.     Van 

Heur.  Synop.  168.  pi.  56.  1881;  Treat.  Diat.  280.  1896. 
The  original  genus  of  Hassall  was  extensively  emended  by  William  Smith  in  1853 
and  by  Grunow  in  1880.     In  the  latter  instance  the  genus  Hantzschia  was  set  off  by 

aW.  Smith,  Synop.  Brit.  Diat.  1:  12.  pi.  l.f.  1. 1853,  and  Van.  Heur.  Synop.  pi.  31. 

f.  S-4.  1881. 
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Grunow,  but  on  too  unimportant  distinctions.  The  rather  sharp  constriction  of  the 
valves  at  the  center  on  the  dorsal  side,  and  especially  the  heavier  beading  of  the  dorsal 
maigin,  sometimes  extending  as  ridges  part  way  across  the  valve,  are  the  marks  of  dis- 
tinction. The  apices  are  liable  to  be  slightly  curved  ventrally.  These  characters  of 
Hantzschia  singly  or  together  are  more  or  less  to  be  seen  in  other  species  of  Nitzschia, 
and  are  not  good  generic  marks.  Van  Heurck  retains  the  genus.  It  is  instructive  on 
this  point  to  compare  Nitzschia  bilobata  W.  Smith  with  Hantzschia  amj>hio:cys  (Ehrenb.) 
Grun.o 

NitzBcbia  amphibia  Grun.  Verb.  Zool.-Bot.  Ges.  Wien  12:  574.  pi.  12.  f.  M.  1862. 

Cleve,  Sv.  Vet.  Akad.  Handl.  l?^:    98.  1880.     Van   Heur.  Synop.  184.  pi.  68. 

f.  1&-17.  1881-85.     Rabh.  Fl.  Eur.  Alg.  1:  157.  1864.     H.  L.  Smith,  Sp.  Diat. 

Typ.  no.  688.  1874.     De  Toni,  Syll.  Alg.  2:  543.  1891. 

BacUlcaria  frauenfeldii  Grun.  Verb.  Zool.  Bot.  Ges.  Wien  10:  bM.pl.  12.  f.  1.  1862. 

De  Toni,  Syll.  Alg.  2:  545.  1891. 
Nitzschia  frauenfeldii  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^:  98.  1880. 

Van  Heur.  Synop.  pi.  68.  f.  18.  1881. 
Nitzschia  actiuscula  Grun.;  Van  Heur.  Synop.  pi.  68.  f.  19-23.  1881. 
Although  the  original  figures  of  B .  frauenfeldii  are  much  more  tapering  than  those  of 
N.  amphibia^  a  comparison  of  the  two  as  figured  by  Van  Heurck  will  show  their  identity. 
In  fact,  Grunow  says:&  "Nahe  verwandt  mit  N.  amphibia  und  wohl  nur  einelangere 
Form  derselben.**     The  species  is  also  too  close  to  some  other  forms,  as  N.  fossilis 
Grun.  c  and  N.  liehetruthii  Rabh.<*    The  former  differs  merely  in  much  greater  attenu- 
ation, but  as  I  have  not  seen  the  diatom  I  do  not  include  it  with  the  above. 
Found  at  station  3091,  off  Oregon. 

Nitzschia  anguatata  (W.  Smith)  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17=*: 

70.  1880.     Van  Heur.   Synop.   172.  pi.  57.  f  22-24.  1881.     Cleve  A   M611.  typ. 

no.  154-155.     De  Toni,  Syll.  Alg.  2:   500.     Van  Heur.  Treat.  Diat.  385.  pi.  15. 

f.  498.  1896. 
Thfblionella angustata  W.  Smith,  Synop.  Brit.  Diat.  1:  36.  pi.  .iO.f  262.  1853.     Rabh. 

Fl.  Eur.  Alg.  1:  148.  1864.     Pritch.  Hist.  Infiis.  ed.  4.  792.  1861.     Brun,  Diat. 

Alp.  10^.  pi.  4.  f  28.  1880. 
Mtzsckia  marina  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^:  70. 1880.    Van 

Heur.  Synop.  pi.  57.  f  26-27.  1881.     De  Toni,  Syll.  Alg.  2:  500.  1891.     Cleve  in 

Nordensk.  Vega  Exped.  3:  507.  1883.     Wolle,  Diat.  N.  A.  pi.  44.  f  16  (not/.  17). 

1892. 

Both  Brun  and  Habirshaw  add  to  the  above  list  Tryblionella  acuminata  W.  Smith.  ^ 
This  is  incorrect.  Nor  can  Habirshaw's  union  of  Synedra  praemorsa  Ehrenb./  be 
admitted.  The  measurements  of  N.  marina  vary  considerably  in  the  first  and  fourth 
citations  above,  the  latter  being  much  larger. 

Found  at  stations  2929,  4516H,  off  southern  California  and  in  Gulf  of  California. 
NitzfMJhia  inaignis  Greg.  Trans.  Micr.  Soc.  Lond.  n.  s.  6:  80.  pi.  1.  f.  46,  46*.  1857. 
Van  Heur.  Synop.  pi.  61.  f.  1.  1881;  Treat.  Diat.  391.  pi.  32.  f.  835,  836.  1896. 
Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17*:  83.  1880.  De  Toni,  Syll.  Alg.  2:  521. 
1892  (not  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  349.  1874  =iSr.  scalaris  (Ehrenb.)  W. 
Smith). 
Pritchardia  insignis  Rabh.  Fl.  Eur.  Alg.  1:  163.  1864. 


o  Van  Heur.  Treat.  Diat.  pi.  15.  f.  484b,  513.  1896. 

&Sv.  Vet.  Akad.  Handl.  172;  99.  1880. 

c  Van  Heur.  Synop.  pi.  68.  f,  S4.  1881. 

<*  Van  Heur.  Synop.  pi.  68.  f.  25-26.  1881. 

«W.  Smith,  Synop.  Brit.  Diat.  1:  36.  pi.  IO.f.  77.  1853. 

/Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  pi.  3.  VI.  f.  11.  1843. 
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Nitzschia  smithii  Ralfs  in  Pritch.  Hist.  Infufl.  ed.  4.  781.    Cleve  &  Gnm.  Sv.  Vet. 
Akad.  Handl.  l?^:  84.  1880.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  564.  1862. 
De  Toni,  Syll.  Alg.  2:  521.  1892.    Van  Heur.  Synop.  pi  61,  f,  4.  1881. 
PrUchardia  smiUni  Rabh.  Fl.  Eur.  Alg.  1:  163.  1864. 
NiUsckia  spedabilis  W.  Smith,  Synop.  Brit.  Diat.  1:  39.  pi.  14.  f.  116.  1853  (not 

Ehrenb.). 
NiUsdna  insignis  marginifera  Grun.  in  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^: 

84.  pi.  S.f.  105.  1880? 
Halfg  changed  William  Smith's  name  .V.  spertabilis  to  ^V.  smithii  because  of  the 
N.  spedabilis  of  Ehrenbeig.  There  is  no  difference  between  this  and  N.  insignis.  the 
sigmoid  shape  of  the  frustules  in  N.  smithii  being  a  vanishing  quantity  in  many  oases 
and  of  no  specific  importance  when  present.  As  Grunow  saw  only  the  zonal  view  of 
the  last-named  synonym  above,  it  remains  doubtful  whether  it  was  this  or  X.  scalaris 
(Ehrenb.)  W.  Smith.  H.  L.  Smith's  type  referred  to  above  is  misnamed,  being  a  true 
N.  scalaris  and  identical  with  his  type  no.  365,  except  that  it  is  a  little  smaller.  The 
two  species  which  Van  Heurck  considers  as  possible  varieties  of  N.  insigniSyf^  namely, 
N.  adriatica  Grun., 6  and  N.  {adnaticaw&T.  ?)  spathulifera  Gmn.c  are  rather  varieties  of 
N.  scalaris.  It  is  more  difficult  to  include  with  N.  scalipis  N.  {insignis  var.  ?)  nota- 
hilis  Grun.,  which  Grunow^  makes  an  unquestioned  variety  of  the  present  species. 
It  is  certain  it  does  not  belong  here. 

Found  at  sUtion  2823.  Gulf  of  California. 
KitzBchia  panduriformis  Greg.  Trans.  Roy.  Soc.  Edinb.  21:  529.  pi.  14.  /-  lOt.  1^57. 
Van  Heur.  Synop.  172.  pi.  58.  f.  1-4  (/.  5-6  doubtful).  1881.  Heve,  Bih.  Sv. 
Vet.  Akad.  Handl.  1":  12.  1873.  Cleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^:  71. 
ipl.  5.  f.  92  ?).  1880.  De  Toni,  Syll.  Alg.  2:  501.  1892.  Van  Heur.  Treat.  Dial. 
386.  pi.  15.  /.  500.  1896.  Wolle,  Diat.  N.  A.  pi.  44-  /  ^-4,  9.  1890.  Pritch. 
Hist.  Infus.  ed.  4.  780. 1861. 
Tryblionella  lata  Witt,  Joum.  Mus.  Godef.  1:  66.  pi.  S.  f.  6.  1873.     Imagers.  Bih.  Sv. 

Vet.  Akad.  Handl.  3'*:  27.  pi  l.f.  2.  1876. 
mtzschia  lata  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  6»:  12.  1878. 
Witt's  T.  lata  is  a  very  much  more  finely  marked  variety  than  the  type,  other- 
wise quite  typical;  the  form  of  it  which  I^agerstedt  calls  *'var.  elegans"'  stands  mid- 
way between  it  and  the  type.  His  superb  figure  is,  like  all  his  figures  in  the  same 
work,  a  good  approach  to  the  ideal  in  depicting  the  diatoms.  The  N.  panduriformis 
nicobarica  Grun.<i  does  not  belong  to  this  species,  but  is  a  form  of  his  ^V.  litloraks, 
which  in  turn  is  a  variety  of  N.  tryblionella  Hantzsch.  There  is  some  doubt  with 
regard  to  the  two  forms  of  Van  Heurck's  cited  above,  which  also  correspond  to  Cleve's 
figure,  their  entire  lack  of  the  hyaline  area,  the  so-called  *' sulcus,"  making  them 
questionable.    Van  Heurck«  drops  them  out  from  the  above  category. 

Found  at  stations  2807,  2808,  2823,  2835,  3008H,  Galapagos  Islands  to  Gulf  of  Cali- 
fornia and  Hawaiian  Islands. 

Nitzschia  plana  W.  Smith,  Synop.  Brit.  Diat.  1:  42.  pi  15.  f.  114. 1853.  Van  Heur. 
Synop.  pi  58.  f.  10-11. 1881;  Treat.  Diat.  387.  pi  15.  f.  503. 1896.  De  Toni,  Syll. 
Alg.  2:  503. 1892.  Rabh.  Fl.  Eur.  Alg.  1: 153. 1864.  Cleve  &  Grun.  Sv.  Vet.  Akad. 
Handl.  17^:  72.  1880  (not  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  363.  1874). 
Nitzschia  marginulata  didyma  Grun.  in  Cleve  <fe  Grun.  Sv.  Vet.  Akad.  Handl.  17^: 
72.  1880.    Van  Heur.  Synop.  pi  58.  f.  14. 1881.     De  Toni,  Syll.  Alg.  2:  504.  1892. 


a  Van  Heur.  Synop.  pi  61.  f.  2,  S.  1881. 

6Sv.  Vet.  Akad.  Handl.  l?^:  84.  1880. 

c  Op.  cit.  85. 

dFenzl,  Reise  Novara  Bot.  1:  97.  pi  lA.f.  4.  1870. 

« Treat.  Diat.  1890. 
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It  is  probable  that  the  other  forms  of  Grunow's  N.  marginulata  also  belong  to  this 
species.  He  says,  regarding  its  relation  to  N.  plana,  *' Aehnlich,  aber  mit  breiterem, 
stets  bis  zu  den  Schaalenenden  reichendem  fast  ganz  glattem  Mittelraurae. "  The 
specimen  found  by  me  has  the  characteristics  of  both;  it  has  the  practically  hyaline 
central  space  of  Grunow's  form  instead  of  the  irregularly  punctate  space  of  Smith's 
type,  but,  as  in  the  latter,  stopping  short  of  the  apices  instead  of  extending  to  these, 
as  Grunow  points  out.  There  is.  therefore,  no  doubt  of  this  variety  of  N,  marginulata 
being  the  same  species  as  .V.  plana;  and^  as  already  suggested,  it  might  be  well  to 
add  the  other  varietic»8  also.  H.  L.  Smith's  type  no.  363  is  misnamtKl.  It  is  a  small 
variety  of  iV.  dubia  W.  Smith  as  figured  by  that  author  and  as  shown  in  H.  L.  Smith's 
type  no.  341. 

Found  at  station  2823,  Gulf  of  California. 
Nitzschia  punctata  (W.  Smith)  Grun.  in  Oleve  &  Grun.  Sv.  Vet.  Akad.  Handl.  17^: 
68.  1880.    Van  Heur.  Synop.  171.  pi.  57,/.  2-S.  1881;  Treat  Diat.  384.  /.  i^5, 
pi.  15.  f.  491-492.  1896.     De  Toni,  Syll.  Alg.  2:  496  1892  (not  Bail.). 
Tryblionella  punctata  W.  Smith,  Synop.  Brit.  Diat.  1:  36.  pi.  10.  J.  76a^  (not/.  76a), 

pi.  SO.;.  261.  1853.  Rabh.  Fl.  Eur.  Alg.  1:  148.  1864. 
The  specimens  found  by  me  have  markings  nearly  as  coarse  as  those  of  JV.  granulata 
(lrun.;a  they,  however,  have  the  decided  marginal  loculi  on  the  dorsal  side  of  the 
valve  and  are  clearly  in  all  respects  coarsely  marked  examples  of  N.  punctata.  The 
diatom  given  this  name  by  L.  W.  Bailey^  is  N.  brightuellii  Kittcm  and  has  no  relation 
with  the  above. 

Found  at  station  3698',  off  Honshu  Island,  Japan. 
Nitzschia  scabra  (^eve  in  Nordensk.  Vega  ExptKl.  3:  480.  pi  SS.  f.  l.ia-b.  1883. 
De  Toni,  Syll.  Alg.  2:  532.  1892. 
My  specimen  agrees  with  the  above  perfectly,  except  that  the  puncta  are  set  wider 
apart.  It  has  the  peculiar  "shagreen-like  appearance"  referred  to  by  Cleve.  It  is 
0.183  mm.  long.  I  do  not  favor  uniting  this  with  N.  sigina  W.  Smith,  although  ("leve 
brackets  that  name  with  a  question  mark. 

Found  at  station  3696,  off  Honshu  Island,  Japan. 
Nitzschia  sigma  (Ktttz.)  W.  Smith,  Synop.  Brit.  Diat.  1:  39.  pi.  13.  J.  108.     Pritch. 
Hist.  Infus.  ed.  4.  781.  pi.  4.f.  21.  1861.     Rabh.  Fl.  Eur.  Alg.  1:  156.  1864.     Grun. 
Journ.  Roy.  Micr.  Soc.  2:  681, 1879.     Brun,  Diat.  Alp.  105.  pi.  5.f.  J4-  1880.    H.  L. 
Smith,  Sp.  Diat.  Typ.  no.  367.  1874.     Van  Heur.  Synop.  pi.  65.  J.  7-S,  pi.  66.  f. 
1-9.  1881;  Treat.  Diat.  396.  pi.  16.  f.  531-535.  1896.     (1eve  in  Nordensk.  Vega 
Exped.  3:  480,  506.  1883.     Lewis,  Proc.  Acad.  Phila.  1861:  71.  1862.     De  Toni, 
Syll.  Alg.  2:  530.  1892. 
Synedra  ?  sigma  Ktttz.  Bacill.  67.  pi.  SO.f.  14.  1844  ? 
Amphipleura  rigida  Ktttz.  Bacill.  104.  pi.  4.f.  SO.  1844?  " 
Amphipleura  sigmaidea  W.  Smith,  Synop.  Brit.  Diat.  1:  45.  pi.  15.  J.  1*8.  1851 

(not  N.  sigmoidea  (Nitzsch)  W.  Smith). 
Nitzschia  anguillula  Schum.  Schrift.  Phys.  Okon.  Gt»s.  Konigsh.  6:  53.  pi.  1.  /.  12. 

1867; 
N.  sigma  anguillula  Grun.  in  Schneider,  Beitr.  Kennt.  Kauk.  119.  1878. 
Nitzschia  sigmoidea  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  369.  1874. 
Nitzschia  habirshauii  Feb.;  H.  L.  Smith,  Sp.  Diat^Typ.  no.  346.  1874. 
N.  sigma  habirshawti  Van  Heur.  Synop.  pi.  66.  f.  4.  1881. 

Nitzschia  (sigma  var.  ?)  valida  Cleve  &  Grun.  Bih.  Sv.  Vet.  Akad.  Handl.  6**:  12. 
pi.  S.f.  19.  1878.  Van  Heur.  Synop.  pi.  65.  f.  4  5.  1881.  De  Toni,  Syll.  Alg.  2: 
532.  1892. 


oLoc.  cit. 

bBost.  Journ.  Nat.  Hist.  7:  344,  pi.  8.  J.  76.  1862. 
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Nitzschia  {sigma  var.  ?)  major  Gnui.;  Van  Heur.  Synop.  pi.  65.  f.  6.  1H81. 

Nitzschia  {sigma  var.  ?)  Iatiu8cula  Grun.;  Van  Heur.  Synop.  pi.  65.  f.  S.  1881. 

I  leave  out  of  the  above  list  Navicula  lamprocampa  Ehrenb.,**  here  included  by 
De  Toni,**  and  Nitzschia  claugii  Hantzsch^  placed  here  by  Gninow.**  H.  L.  Smith, 
by  changing  Amphipleura  sigmoidea  W.  Smith,  to  Nitzschia  sigmoidea  has  confuted 
it  with  the  real  Nitzschia  sigmoidea  W.  Smith ,«  a  diatom  that  can  not  be  included 
here.  Regarding  N.  sigrncUella  Greg./  I  can  see  no  reason  for  including  it  here,  as  is 
done  by  De  Toni  and  others.  There  can  he  no  doubt  of  the  .V.  sigma  sigmattlla 
Grun.,^  included  above,  which  is  a  quite  different  diatom. 

Found  at  station  3712H,  about  100  miles  off  Oregon. 

SPHINCTOCYSTIS  Hass. 

Sphinctocyslis  Hass.  Hist.  Brit.  Alg.  1:  436.  pi.  102./.  .i.  1845. 
Frusiulia  V.  Ag.  in  part;  Kiitz.  Linnaea  8:  554.  1833. 
Navicula  Bory,  in  part;  Ehrenb.  Infus.  185.  pi.  Li.f.  22.  1838. 
Denticula  KUtz.  in  part;  Bacill.  44.  pi.  S.f.  60.  1844. 
Surirella  Turp.  in  part;  Ehrenb.  Mikrog.  pi.  15 A.  f.  50-51.  1854. 
Cymatopleura  W.    Smith,    Ann.   Mag.    Nat.    Hist.    II.  7:  12.  pi.   ?.  /.  8-9.  1851; 
Synop.  Brit.  Dial.  1:  36.  pi.  10.  f.  78-81.  1853.     H.   L.  Smith,  The  Lens  1:  85. 
1872.     Ralfs,  Pritch.  Hist.  Infus.  ed.  4.  793.  1861.     Van  Heur.  S>Tiop.  167.  1881; 
Tn-at.  Diat.  366./.  U9.  1896.     Brun,  Diat.  Alp.  96.  1880.     De  Toni,  Syll.  Alg.  2: 
598.   1892. 
Although  this  genus  shows  close  relation  to  Surirella  Turp.,  and  even  closer  to  the 
forms  of  Nitzschia  Hass.,  which  were  formerly  included  in  Tr>'blionella  W.  Smith, 
its  distinctneiw  is  generally  conceded.* 

The  older  name  of  Hassall  is  here  restored.  Smith,  in  rejecting  this  name,  says: 
"I  should  have  been  glad  to  have  adopttnl  Mr.  Hassall's  genus  * Sphinctocystis/  but 
as  this  term  refers  merely  to  a  peculiarity  in  the  external  form  of  one  species,  I  am 
obliged  to  reject  it."  If  the  failure  of  a  name  to  be  accurately  descriptive  were 
valid  cause  for  iti*  rejection,  Smith's  substitution  would  also  have  to  go. 
SphinctocystiB  librile  (Ehrenb.)  Hass.  Hist.  Brit.  Alg.  1:  436.  pi.  102.  f.  S.  1845. 
Navicula  libnle  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1831:  81.  1833;  1833:  267. 

1835;  Ber.  Akad.  Wiss.  Berl.  1836:  53.  1837;  Infus.  185.  pi.  li.f.  22.  1858. 
Fni^tvliti  quinque punctata  Ktitz.  Linnaea  8:  554.  pi.  14.  f.  28.  1833. 
Surirella  solea  Breb.  in  Breb.  &  God.  Consid.  17.  1838.     KOtz.  Bacill.  60.  pi.  S.f. 
61.  1844.     Rabh.  Sussw.  Diat.  28.  pi  S.f.  7b-c.  1853.     Kiitz.  Sp.  Alg.  34.  1844. 
WcisHc,  Mel.  Biol.  Acad.  Sci.  St.  Petersb.  4:  C60.  pi.  l.f.  18.  1865. 
Surirella  librile  Ehrenb.  Mikrog.  pi.  6.  l.f.  19,  pi.  14. f.  ^8.  1854. 
Cymatopleura  solea  \V.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  7:  12.  pi.  S.f.  8-9.  1851; 
Synop.  Brit.  Diat.  1:  36.  pi.  10.  f.  78.  1853.     Pritch.  Hist.  Infus.  ed.  4.  79^.pl.9. 
f.  155  (figure  p(K)r),  pi.  16.  f.  9.  1861.     Rabh.  Fl.  Eur.  Alg.  1:  60.  1864.     Gnm. 
Verb.  Z(K)l.-Bot.  Ges.  Wicn  12:  466.  1862.     H.  L.  Smith,  Sp.  Diat.  T>^p.  no.  114. 
1874.     Brun,  Diat.  Alp.  97.  pi.  l.f.  10.  1880.     Cleve  &  M6ll.  type  no.  226-227. 
Van  Heur.  Synop.  pi.  55.  f.  5-7.  1881;  Treat.  Diat.  367.  pi.  12.  f.  482b.  1896. 


aKtttz.  Bacill.  102.  pi  4.f.  5.  1844. 

6De  Toni,  Syll.  .Vlg.  2:  530.  1892. 

cHedwigia2:  40.  1860. 

djoum.  Roy.  Micr.  Soc.  2:  22.  1879. 

«W.  Smith,  Synop.  Brit.  Diat.  1:  38.  pi  IS.f.  104.  1853. 

/Quart.  Joum.  Micr.  Sci.  3:  38.  pi  4.f.  2.  1855. 

(^  Van  Heur.  Synop.  pi  66.  f.  6.  1881. 

*  See  remarks  under  Cymatopleura  by  W.  Smith,  and  by  Ralfs  in  the  above  citations. 
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De  Toni,  Syll.  Alg.  2:  599.  1892.     Griff.  &  Henf.  Micr.  Diet.  ed.  4.  227.  pL  16. 
/.  23.  1883.     Wolle  Diat.  N.  A.  pi  60.  f.  1-4,  IS.  1890. 
Cymatopleura  apiculala  W.  Smith,  Synop.  Brit.   Diat.   1:  37.  pL  10.  f.  79.   1853. 
Wolle,  Diat.  N.  A.  pi.  60.  f.  9,  li.  1890.     Belloc,  Rev.  deComm.  3:  52.  pi.  l.f.  20. 
1887. 
Hassairs  writing  of  the  species  name  as  S.  librilis  is  erroneous.     He  evidently 
assumed  that  Ehrenberg  had  used  the  wrong  gender  of  the  I^atin  adjective  in  his 
Naincuh  libnle^  and  as  Sphinctocystis  is  feminine,  he  wrote  S.  librilis.     But  Ehren- 
berg used  the  noun  librile,  meaning  a  scale-beam,  because  of  the  long,  notched  appear- 
ance of  this  si>ecies  when  8(H»n  from  the  7X}nal  side.     KQtzing's  F.  quinquepunclata 
is  a  practically  indefinable  form  as  figured  and  describtMl  by  him,  but  as  he  refers  to 
it  under  Sunrelia  solea  as  the  same  thing,  I  include  it  in  the  synonymy. 

Found  at  station  2885,  off  Oregon. 
Sphinctocystis  undulata  (Ehrenb.)  Mann. 
Navicula  ?  undulata  Ehrenb.  Infus.  187.  pi.  21.  J.  16.  1838. 
Sunrelia  oophaena  Ehrenb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  136.  pi.  S.  V.f.  1. 

1843. 
Denticula  undulata  KOtz.  Bacill.  44.  pi  S.f.  60.  1844. 
Surirelia  elliptxca  Breb.;  Ktitz.  Bacill.  61.  pi  28.  f.  28.  1844. 
Surirella  undulata  Ehr^nh.  Phys.  Abh.  Akad.  Wise.  Berl.  1847:  442.  1849;  Mikrog. 

pi  14.  f.  S9,  pi  S3.  II.  f.  Ill,  pi  S5A.  VII. f.  ^S-26,  pi  37.  If.  25.  1854. 
Surirelia  oinim  Naeg.;  Ktttz.  Sp.  Alg.  889.  1849. 

Oyrnatopleura  hibemica  W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  7:  13.  pi  S.f.  12.  1851; 

Synop.   Brit.  Diat.  1:  37.  pi  10.  f  81.  1851.     Van  Heur.  Synop.  pi  55.  f  3-4. 

1881.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  113.  1874.     Rabh.  Fl.  Eur.  Alg.  1:  61. 

1864.     De  Toni,  Syll.  Alg.  2:  600.  1892. 

Oyrnatopleura  elliptxca  W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  7:  13.  pi  S.f.  10-11. 

1851;  Synop.  Brit.  Diat.  1:  37.  pi  10.  f  80a-c.  1853.     Rabh.  Fl.  Eur.  Alg.  1: 

89.  1864.    Van  Heur.  Synop.  168.  pi  .53.  f.  1-4.  1881;  Treat.  Diat.  367.  pi  12. 

f  4S0b-481by  pi  Sl.f  863.  1896.     Pritch.   Hist.   Infus.  ed.  4.  793.  pi  9.f  149, 

pi  16.  f.  7-8.  1861 .     Brun,  Diat.  .\lp.  96.  pi  l.f  8,  pi  9.f  15.   1880.     Gnm.  Verb. 

Zool.  Bot.  Gee.  Wien  12:  463.  pt.  ll.f  13.  1862.     H.  L.  Smith,  Sp.  Diat.  Typ. 

no.  112.  1874.     DeToni,  Syll.  Alg.  2:  598.  1892.     Griff.  &  Henf.  Micr.  Diet.  ed. 

4.  227.  pi  16.  f  24  1883.     Wolle,  Diat.  N.  A.  pi  60.  f  5-7.  1890.     Cleve  &,  Moll. 

type  no.  2,  4,  11-12. 

Sunrelia  undata  Ehrenb.  Mikrog.  pi  33  A.  If  20,  21,  21*.  1854. 

Surirelia  plicata  Ehrenb.  Mikrog.  pi  15 A.  f  50.  f.  51a-b.  1854.     Weisse,  Mel.  Biol. 

Acad.  Sci.  St.  Petersb.  6:  107.  pi  l.f.  10.  1865. 
Cymatopleura  nobilis  Hantzsch,  Hedwigia  2:  36.  pi  6.f.  6.  1860. 
Cymatopleura  hibemica  rhombica  Chase;  De  Tcmi,  Syll.  Alg.  2:  601.  1892. 
This  long  list  of  synonyms  might  be  increased  by  Cymatopleura  angulata  Grev.« 
It  stands  midway  between  this  and  the  former  species  S.  librile,  the  form  variety  of 
the  latter  called  C.  apiculata  being  very  close  to  it. 
Found  at  station  4505H,  near  Santa  Cruz  light-house,  Monterey  Bay,  Cal. 

STJBIBELLA  Turp. 

Surirelia  Turp.  Mem.  Mus.  Paris  16:  361.  pi  15.  f  1-7,  9-10,  14.  1828  (exclusive 
of  the  other  figures).  Rabh.  Fl.  Eur.  Alg.  1:  9,  51./.  12.  1864.  Pritch.  Hist. 
Infus.  ed.  4.  794.  1861.  W\  Smith,  Synop.  Brit.  Diat.  1:  30.  pi  8-9.  1853.  Van 
Heur.  Synop.  186.  pi  71-74.  1881;  Treat.  Diat.  368./.  120.  pi  12-13.  1896.  Brun, 
Diat.  Alp.  97.  1880.     Castr.  Rep.  Voy.  Chall.  Bot.  2:  59.  pi  10.  1886. 


a  Trans.  Micr.  Soc.  Lond.  n.  s.  10:  89,  pi  9.f.  1.  1862. 
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iSunVayaTurp.  Hanst.Bot.  Abhand.2:  107.  1871.     DeToni.Syll.  Alg.2:  567.  1892. 
Novilla  Heib.  Krit.  Overs.  Danske  Diat.  24.  1863.     Clove,  Bih.  Sv.  Vet.  Akad. 

Handl.  1":  11.  1873. 
Stenopterobia  Breb.;  Grun.  in  Clove,  Ofv.  Kgl.  Vet.  Akad.  SS***:    7.    1882.    MoU. 

typo  n()8.  2,  5,  15,  as  subgenus. 
Plagiodiscus  Grun.  Mo.  Micr.  Journ.  18:  172.  p/.  194.  f.  8-9a-h.  1877  (cf.  Schmidt, 

Atlas/)/.  56. f.  1.  1877). 
Naiicula  Bory,  in  part  Ehronb.  Infus.  186.  jpl.  14./.  1-2.  pi.  21.  f.  /.5.  1838. 
Nitzschia  Hass.  in  part;  KUtz.  Bacill.  60.  pi.  S.f.  4(i.  1844. 
Cocconets  Ehronb.  in  part;  Grun.  Verb.  ZmA.  Bot.  Gos.  Wien  12:  456.  pi.  9.f.  10. 

1862. 
William  Smith  in  discussing  the  relations  of  this  genus,  considers  it  to  bo  cl(»so  to 
those  n)bust  forms  of  Nitzschia  which  he  calls  TryblionoUa;  its  nearer  affinity  is, 
however,  C^ampyloiliscus  Ehronb.,  from  which  it  differs  simply  in  the  circular  outline 
and  uniform  saddle  shape  of  the  latter.  These  diflferences  are  so  cx)nstant  that  an 
unnecessary  loss  to  classification  would  result  frr)m  uniting  the  two  genera.  The 
neart»8t  approach  to  an  intermediate  form  is  to  be  found  in  Surirella  spiralis  Kfltz, 
{Campylodiscus  spiralis  {Kniz.)  W.  Smith  a).  The  genus  lias  a  more  remote  reeem- 
blance  to  Sphinct^cystis  Ilass.  i Cymatopleura  W.  Smith),  but  except  in  a  few  form* 
no  confusion  can  arise  between  the  two. 

The  separation  of  the  greatly  elongated  forms  into  the  genus  Stenopterobia  of  the 
kidney-shaped  sports  into  the  genus  Plagiodiscus  and  of  the  forms  showing  a  wedge- 
shaped  appearance  from  the  zonal  side  into  the  genus  Novilla  are  utterly  useleap 
distinctions.  The  attempt  of  Pfitzer  and  De  Toni  Xo  change  the  name  into  Surirayi 
so  as  to  make  it  fit  better  the  name  of  the  French  physician,  Doctor  Suriray,  in  whose 
honor  Turpin  formed  the  name,  is  inexcusable,  asTurpin  had  a  right  to  call  his  genus 
whatever  name  he  wished. 

Surirella  bifrons  Ehronb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1841:  388.  pL  S.  V.f.S, 

pi.  4.  III./.  1.  1843;  Mikrog.  pi.  14. f.  36.  pi.  15,  A./.  46.  B.f.  77  {pL  7.  l.f.i 

\  and  pi.  7.  III.  A./.  17  20  are  indeterminate).  1854.     Schmidt,  Atlas  pi.  22./.  S. 

10- U,  pi.  22./  6  (unnamed),  pi.  2S./.  1  2.  1875;  pi.  245./  8-10.  1904.     Griff.  A 

Honf.  Micr.  Diet.  ed.  4.  746.  pi.  17./.  22.  1883.     Ktitz.  Dacill.  61.  pi.  7./.  10.  pL 

[  ^S./  29.  1844.     Rabh.  Sussw.  Diat.  29.  pi.  S./  21.  1853. 

'  Naiicula  bifrons  Ehronb.  Phys.  Abh.  Akad.  Wiss.  Berl.  1832:  259.  1834.    Ber. 

Akad.  wiss.  Berl.  1836:  53.  1837;  Infus.  186.  pi.  14./  2.  1838. 
I  Surirella  bisiriata  Breb.  (Vnsid.  Diat.  53.  pi.  7.  1838.     Hass,  Hist.  Brit.  Algae  438. 

i  pi.  10^./  1.  1845.     W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  7:  8.  pi.  2./  1.  1851; 

Synop.  Brit.  Diat.  1:  30.  pi.  8./  57.  1853.  Grun.  Verb.  Zool.  Bot.  Ges.  Wien 
12:  454.  pi  10./  7.  1862.  Rabh.  Fl.  Eur.  Alg.  1:  9,  53./.  12b-<:.  1864.  Pritch. 
Hist.  Infus.  ed.  4.  794.  pi.  16./  20  J6.  1861.  Schmidt,  Atlas  pi.  ^2./  IS-U. 
1875.  H.  L.  Smith,  Sp.  Diat.  Typ.  no.  514.  1874.  Brun,  Diat.  Alp.  99.  pi.  i.f.S 
(not  /.  9),  pi.  9./  17.  1880.  Belloc,  Rev.  de  Comm.  3:  52.  pi.  S./.  21.  1887. 
Van  Hour.  Synop.  186.  pi.  72./  IS.  1881;  Treat.  Diat.  368-369./.  1:^0,  pi.  li. 
/,  575.  1896. 
Surirayn  bistriata  Breb.;  De  Toni,  Syll.  Alg.  2:  567.  1892. 

Kutzing,  (Jriflith  and  Henfrey,  and  Rabenhorst  have  rightly  united  S.  6t/rt>iwand 
5.  bisrriata  under  the  former  name.  Most  authors  give  preference  to  Brebisson's 
name,  though  nearly  all  except  Schmidt  in  his  Atlas  recognize  that  the  two  are  synony- 
mous. Ehrenberg's  name,  accompanied  by  a  clear  diagnosis.  Is  prior  to  that  of  Breb- 
isson.  It  is  found  in  the  volume  of  the  Abhandlungen  for  1833,  which  is  dated  1835: 
but  on  the  fast^cle  in  which  it  occurs  is  printed,  "Gelesen  in  der  Akadeniie  der 
Wissenwhaft  am  2  Juli  1832,  revidirt  und  niit  oinigen  Zusiitzen  gedruckt  im  Mai  1834." 
'  Found  at  station  3607,  Bering  Sea. 


«  W.  Smith,  Synop.  Brit.  Diat.  1:  29.  pi.  7./  54. 
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Surirella  fastuosa  Ehrenb.  Ber.  Akad.  Wise.  Berl.  1840:  214.  1841;  Phys.  Abh. 
Akad.  Wiss.  Berl.  1841:  388.  pL  2.  IV.  f,  7.   Vl.f.  14,  pi  S.  Vll.f.  11-12.  1843. 
Katz.  Bacill.  62.  pi  28.  f.  ISa-^d.  1844.     W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  7: 
10.  pi  S.f.  3.  1851;  Synop.  Brit.  Diat.  1:  32.  pi  9.f,  66,  1853.    Greg.  Quart. 
Journ.  Micr.  Sci.  3:  40.  pi  -^./.  12. 1855.    Moeb.  Diat.-taf.  pi  S.f.  12,  pi  4S.f.  1. 
1890.     Pritch.  Hist.  Infus.  ed.  4.  797. 1861.   #abh.  Fl.  Eur.  Alg.  1:  58. 1864.    Jan. 
&  Rabh.    in  Rabh.  Beitr.   1:   13.  pi  1.  f.  15.  1863.    Jan.  Abh.  Schles.  Ges. 
Vaterl.  Cult.  1862^:  14.  pi  lA.f.  S7.  1862.     Grun.  Verb.  Zool.  Bot.  (Jes.  Wien 
12:  461.  pi  9./.  11  (/.  12  doubtful).  1862.     Grev.  Trans.  Micr.  Soc\  I^nd.  n.  h.  10: 
18.  pi  S.f.  1.  1862.     Van  Hear.  Synop.  188.  pi  7S.f.  IS.  1881;  Treat.  Diat.  372. 
pi  13.  f.  583-584.  1896.     Pant.  Beitr.  Bacill.  Ung.  2:  71.  1889;  3:  pi  31.  f.  450. 
1893.     Schmidt,  Atlas  pi  4.f-  1  2,  8,  pi  5.f.  4,  7-15,  pi  19.  f.  1,  8,  12,  13,  pi 
20.  f.  1. 1875;  pi  56.  f.  7.  1877;  pi  206.  f.  1-11,  21. 1897.     Truan,  Anal.  Soc.  Espan. 
Hist.  Nat.  14:  76.  pi  S.f.  11-12.  1885.     Wolle,  Diat.  N.  A.  pi  55.  f  5  (not  pi  52. 
f.  10).  1890. 
Surirella  lata  W.  Smith,  Synop.  Brit.  Diat.  1:  31.  pi  9.f.  61.  1853.     Van  Heur. 
Synop.  188.  pi  72.  f  17.  1881.     Rabh.  Fl.  Eur.  Alg.  1:  59.  1864.     Schmidt,  Atlas 
pi  S.f.  1.  1874;  Jahresb.  Komm.  Deut.  Meere  2:  pi  3.f.  9  (3  fig.).  1874. 
Surirella  hohenackerii  Rabh.  Hedwigia  1:  103.  pi  13.  f.  2.  1859. 
Surirella  cuneata  Schmidt,  Atlas  pi  4-  f-  1-2.  1875. 
Surirayafastuom  Ehrenb.;  De  Toni,  Syll.  Alg.  2:  582.  1892. 

This  diatom  is  one  of  the  commonest  of  the  genus;  at  the  same  time  it  is  very  vari- 
able. In  consequence  of  both  facts  it  runs  gradually  into  a  number  of  other  species, 
so  that  the  list  of  synonyms  given  above  could  be  easily  increased.  I  have  confined 
myself  to  evident  cases  of  identity,  as  the  si>ecific  lines  here  are  most  difficult  to  fix 
with  exactness.o 

Found  at  stations  2807,  2808,  2823,  2923,  2929,  2635H,  3688H,  Galapagos  Islands  to 
central  ( -al  ifomia  and  Okhotsk  Sea. 

Surirella  formoBa  Cleve,  Bih.  Sv.  Vet.  Akad.  Handl.  18*:  17.  pi  4.f  49.  1881. 
Schmidt,  Atlas  pi  205.  f.  8.  1897. 
Snrirayaformosa  Cleve;  De  Toni,  Syll.  Alg.  2:  584.  1892. 

My  specimens,  which  are  exceedingly  abundant  in  the  one  dredging  mentioned, 
differ  from  Cleve's  figure  and  description  in  some  important  particulars.     The  mark- 
ings are  much  more  elaborate  than  he  indicates,  which  may  have  been  due  to  inade- 
quate material,  as  he  says  his  form  is  *  'very  rare."    The  border  of  my  specimens  is 
much  narrower  and  more  strongly  ribbed  and  is  without  the  beads.    The  branching 
of  the  forked  tips  on  the  inner  side  of  the  row  of  processes  with  swollen  ends  is  more 
pronounced.     There  are  other  minor  differences  but  not  sufficient  to  indicate  a  new 
species.     The  great  points  of  resemblance  are  the  swollen  processes  and  the  ring  of 
beads  in  the  otherwise  hyaline  central  area. 
Found  at  station  2807,  Gralapagos  Islands. 
Surirella  patens  Schmidt,  Atlas  pi  4.  f  16-17.  1875;  pi  56.  f.  10-11.  1877.  Jan. 
Diat.  Gaz.  Exped,  pi  21.  f.  28-29. 
Suriraya  patens  Schmidt;  De  Toni,  Syll.  Alg.  2:  597.  1892. 

This  diatom  is  of  the  S.  fastuosa  type,  but  hardly  near  enough  to  be  united.    To 
the  above  references  might  be  added  the  unnamed  figures  of  Schmidt  and  Janisch.6 
Found  at  station  2807,  Galapagos  Islands. 

Surirella  robusta  Ehrenb.  Ber.  Akad.  Wiss.  Beri.  1840:  215.  1841;  Mikrog.  pi 
ISA.f.  43;  pi  17, 1.f.  14;  ILf  la-b  {pi  11.  f.  31  and  pi  16.  Jll.f.  31  indetermi- 
nate). 1854.    Ktttz.  Bacill.  61. 1844.   Pritch.  Hist.  Infus.  ed.  3.795. 1861.    Schmidt, 


«  Cf.  Schmidt,  Atlas  pi  4-5.  1875,  for  illustration  of  this  difficulty. 

b  Schmidt,  Atlas  pi  56.  f.  12.  1876.     Jan.  Diat.  Gaz.  Exped.  pi  21.  f  30. 
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\\\an  pi.  ^J.  J.  3-4.  1H75.     Van  Heur.  Synop.  187.  pi.  71./.  J,  i  fexcloaveof 
vari«-ty;.     1881;  Treat.  Dial.  371.  pi.  12.  f.  577  (exclusive  of  variety.  1896. 
Suriraya  robusta  Ehrenb. ;  De  Toni,  Syll.  Alp.  2:  571.  1h92. 

Surirella  nohili*  W.   Smith.   Synop.   Brit.   Diat.   1:32.   />/.  <^./.  6^.  1853.    RabL 
Fl.  Eur.  Aljj.  1:  55.  1864.     Pritch.  Hi^n.  Infui*.  ed.  4.  795.  1861.     Grun.  VeA. 
ZfXil.  Hot.  (ien.  Wien  12:  456.  1862. 
Snrirella  tplmdida  W.  Smith,  in  Ann.  Mag.  Nat.  HiFt.  II.  7:  9.  pi.  t.f.  S.  1851  (not 

/.  2;  ncit  Synop.  Hrit.  Diat.  1:  32.  pi.  S.f.  6J.  1853:  not  Ehrenb.;  not  Ktitz.t. 
SurirrlUi  raluia  Schmidt,  Atla.s  pi.  J.i.f.  S.  1875. 

Van  Hcurck  uniten  S.  nplendida  Ehrenb.  with  the  above,  and  aU*o  *9.  tenrra  Greg. 
Hoth  of  th<»w*  I  c'onnider  dintinct,  im  do  De  Toni  and  others.  Srhmidt  gives*  his  name 
ralifla,  though  expr(»wing  doubt  of  it«  not  being  a  variety  of  S.  robtuta.  Despite 
hiH  very  uHwertive  Hpecifir  name,  I  think  the  doubt  ih  well  founded.  It  is  the  N-ariety 
moHt  fommon  in  the  following  dredging. 
Found  at  ntation  2871,  off  Washington. 

CAMPYLODISCXJS  Ehrenb. 

CawpylodUnig  Ehrenb.  Ber.  Akad.  W  is8.  Berl.  1840:  207.  1841.     Rahb.  Fl.  Eur. 

Alg.  1:  45.  1864.     Prit<h.  Hist.  Infun.  ed.  4.  798.  1861.     Grun.  Verb.  Zool.  Bot 

(ien.  Wien  12:  431.  1862.     Van  Ueur.  Synop.  1'*:  189.  1881.     Castr.  Rep.  Voy. 

(hall.  Hot.  2:  62. 1886.    De  Toni,  Syll.  Alg.  2:  603. 1892.    Eng.  <fe  Pr.  Pfknzenftm. 

l"*:   146./.  267.  1896. 
Coronia  Ehrenb.  Her.  Akad.  Wiss.  Berl.  1840:  206.  1841,  aa  subgenus. 
CalixiinniM  Kabh.  SOshw.  Diat.  12.  pi.  3.  1853.     Pritch.  Hist.  Infus.  ed.  4.  802.  pl.S. 

/.  r,0.  1861. 
Surirclla  Turp.  in  part;  Brun,  Diat.  Alp.  101.  pi.  l.f.  16-17.  1880. 
CaznpylodiBCUB  concixmus  (ire v.  Trans.  Mirr.  Soc.  Lond.  n.  s.  8:  30.  pi.  l.f.  2. 1860. 

Schmidt,  Atlas  pi.  IS.f.  16-17.  1875;  pi.  53./.  9.  1877.     Pritch.  Hist.  Infus.  ed.4. 

8(H).  1 86 1. 
('ampylodisruH  inarf/inatus  Johnst.  Quart.  Journ.  Micr.  Soi.  8:  13.  pi.  l.f.  11.  1860. 

(irev.  Trans.  Micr.  S(h\  I^md.  n.  s.  8:  30.  pi.  l.f.  2.  1860.     Moeb.  Diat.-tjJ. 

pi.  30.  f.  2.  181M)  (not  Ehrenb.  1845). 
C(nnj»fl(Hilsi'U}i   iniperialis  (Jrev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  30.  pi.  l.fS, 

('ainjxjlnfiisrua  lijicatus  (Jrun.;  Schmidt,  Atlas  pi.  18.  f  IS.  1875. 

CanijnjliMilscKs  samoensis  CiTun.]  Schmidt,  Atlas  p/.  15.  f.  18-tO.  1875. 

('awpyl(Hl{sru8  cnbnr().^tatH8  Grev.  err.  det.  Eulen.;  Schmidt,  Atlas  pZ.  15.f.  16-17. 
1875. 

My  specimen  agrees  perfectly  with  the  figures  by  Schmidt,  named  by  Eulenstein 
**  (\  crrhncostatus  (irev."  This  identification  is  false,  as  can  be  seen  by  comparing 
with  (ireville's  original  figure  and  description. «  (^reville  recognizee  the  probability 
of  this  species  being  identical  with  Johnston's  C.  marginatus,  and  he  so  names  it  in 
his  illustration.  The  identity  is  a  fact,  but  Johnston's  name  is  inadmissible,  having 
been  preempted  by  Ehrenberg^  for  a  quite  different  species.  I  am  not  satisfied 
with  making  the  above  species  synonymous  with  C.  imperial^  Grev.,  as  is  done  by 
De  Toni.^*  (innille's  ficun*  and  description  show  marked  differences,  especially  in 
the  l>order.  But  wliether  synonymous  or  not,  De  Toni's  selection  of  the  name  imftr- 
ialis  is  wrong,  as  lM)th  the  above  name  and  that  of  Johnston  hold  priority.     DeToni 

a  Trans,  Micr.  S(k-.  Umd.  n.  s.  11:  14.  pi.  l.f.  6.  1863 ;  also  Moeb.  Diat.-taf.  pi.  49. 
f.  6.  18«H). 

«)Ber.  Akad.  Wiss.  Beri.  1846:  362.  1846. 
c  De  Toni,  Syll.  .\lg.  2:  609.  1892. 
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also  includes  C.  radiatus  Leud.-Fort.,«  a  diatom  that  does  not  in  the  least  resemble 
this  species. 

Found  at  station  2923,  off  southern  California. 
Campylodiscus  ecdesianuB  Grev.  Quart.  Journ.  Micr.  Sri.  5:  10.  pi.  S.  f.  5.  1857. 
Pritch.  Hist.  Infus.  ed.  4.  801.  1861.     Schmidt,  Atlas  pi.  16.  f.  8-11,  pi.  17.  f.  16. 
1875;  pi.  208.  f.  S.  1897;  also  pi.  16.  f.  S,  5  (unnamed).  1875".    Moeb.  Diat.-taf.  pi. 
11.  f.  5.  1890.     Pant.  Beitr.  Bacill.  Ung.  1:  40.  pi.  S.  f.  26.  1886;  2:  71.  1889. 
De  Toni,  Syll.  Alg.  2:  623.  1894. 
Campylodiscus  fenestratus  Grev.  Quart.  Journ.  Micr.  Sci.  6:  9.  pi.  S.f.  4.  1857.  ? 
Moeb.  Diat.-taf.  pi.  11.  f.  4.  1890.     Grun.  Verb.  Zool.  Bot.  (ies.  Wien  12:  433. 
1862.     Pritch.  Hist.  Infus.  ed.  4.  801.  1861. 
Campylodiscus  rabenhorstii  Jan.  in  Rabh.  Beitr.  1:  6.  pi.  l.f.  6-7. 1863.     Schmidt, 

Atlas  pi.  63./.  12-14.  1877.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  435.  1862. 
Campylodiscus  weissflogi  Deby;  Fricke,  Verzeich.  23.  1902. 
Campylodiscus  taenoides  Deby;  Fricke,  Verzeich.  23.  1902. 

Although  specimen-  of  this  species  do  show  something  like  the  "four-square  win- 
dows" mentioned  by  Greville  in  his  description  of  C.  fenestratus, ^  it  is  difficult  to 
believe  that  Greville  was  misled  by  an  illusion  of  two  superposed  valves  and  gave  a 
name  to  that  illusion  when  he  had  both  forms  before  him;  especially  as  he  de8<'ril)e8 
the  border  of  C. /enestratus  so  differently  from  that  of  C.  ecclesianiis,  and  that,  too, 
in  a  way  that  coold  not  result  from  two  superposed  valves.  For  in  C.  fenestratus  it 
is  of  narrow  continuous  costae,  while  C.  ecclesianus  has  a  strong  double  row.  How- 
ever ingenious  this  deduction  of  Greville's  mistake  is,  I  am  not  at  all  certain  it  is 
correct.  I  have,  therefore,  left  the  name  as  above,  whereas  if  the  two  be  actually 
synonymous  the  first-mentioned  name,  C.  fenestratus,  should  be  used. 

The  form  found  by  me  has  the  lines  of  the  central  area  so  very  faint  that  they  are 
practically  invisible;  a  variation  somewhat  like  that  shown  in  another  figure  by 
Schmidt,  c 

Found  at  station  4516H,  Gulf  of  California. 
Campylodiscus  galapagensis,  Mann,  sp.  nov.  Plate  LI,  figure  3. 

Frustule  comparatively  flat,  the  double  bend  of  the  valves,  characteristic  of  the 
genus,  being  considerably  below  the  average;  rim  divided  into  compartments  by 
very  thin  cross  septa  formed  by  continuations  of  the  sides  of  the  costae,  the  costae 
making  a  double  ring  within  the  rim;  the  compartments  of  the  rim  thus  being  of  the 
same  width  as,  and  continuous  with,  the  castae;  each  compartment  ornamented  with  a 
stout  process  projecting  inward  from  the  outer  margin  or  edge ;  within  the  rim  or  border 
two  rows  of  costae;  outer  row  consisting  of  smooth,  large  costae,  three  times  as  long 
as  broad,  their  outer  ends  being  slightly  notched,  their  inner  ends  rounded;  costae 
of  the  second  row  continuous  (not  alternate)  with  those  of  the  outer  row  and  of  about 
the  same  length,  partly  cleft,  however,  or  in  some  cases  wholly  divided  longitudinally 
by  a  thin  median  line,  so  that  they  appear  to  be  double  the  number  and  half  the 
width  of  the  costae  of  the  outer  row;  central  area  large  and  marked,  first,  by  a  few 
shadowy  indistinct  radiating  lines,  and,  second,  by  a  single  row  on  each  side  of  large 
oval  beads,  irregularly  placed,  but  generally  parallel  to  the  margin. 
Diameter  of  valve,  0.19  mm.;  width  of  costae  at  margin,  28  in  0.1  mm. 
Type  in  the  U.  S.  National  Museum,  No.  590155,  from  station  2807,  Galapagos 
Islands,  April  4,  1888;  812  fathoms,  bottom  of  Globigerina  ooze  and  coral  mud. 

There  is  enough  similarity  between  this  and  C.  peramplus  Cleve,<*  to  note  here 
the  possibility  of  the  two  being  the  same;  especially  as  Cleve's  form  was  also  found 


oMem.  Soc.  Emul.  St.  Brieuc  48.  pi.  S.f.  57.  1879. 
h  Cf.  also  Schmidt,  Atlas  pi.  16.  f.  8.  1875. 
cQp.  cit.  pi.  17.  f.  16. 
dSv.  Vet.  Akad.  Handl.  18*:  17.  pi.  4.f  5S.  1881. 
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at  the  Galapagos  Islands.  If  this  be  the  case,  my  name  must  give  way  to  Cleve's. 
But  if  his  poor  figure  and  meager  description  are  to  be  trusted,  the  double  row  of 
costae  are  not  present  and  the  ornamentation  of  the  border  is  totally  different.  Cleve 
remarks  that  his  form  is  perhaps  a  variety  of  C.  eccUsianus  Grev.,  and  refers  to  the 
double  row  of  alternating  costae  in  the  latter.  It  will  be  seen  that  the  costae  in  my 
form  are  not  alternating  and  are  of  very  different  construction.  They  are  also  rela- 
tively much  Htouter  tlian  Cleve's,  there  being  28  in  0.1  mm.  on  a  valve  with  a  diam- 
eter of  0.19  mm.,  whereas  (^leve's  has  40  to  50  costae  in  0.1  mm.  on  a  valve  with  a 
diameter  of  0.12  to  0.16  mm.  At  any  rate,  this  form  needs  to  be  accurately  defined: 
and  I  therefore  figure  and  name  it,  subject  to  the  foregoing  remarks. 

CampylodiBCUB  horologium  Williamson,  Ann.  Mag.  Nat.  Hist.  II.  1:  321. 1848.    W. 

Smith  Synop.  Brit.  Diat.  1:  28.  pi.  6,  f,  51.  1853.     Pritch.  Hist.  Infus.  ed.  4. 

799.  1861.     Grun.  Verb.  Zool.  Bot.  Ges.  Wien  12:  437.  1862.      Schmidt,  Atla? 

pi.  17./.  17.  1875;  pi.  51.  f.  7.  1877;  pi.  207./.  2S-25,  1897.     De  Toni,  Syll.  Alg. 

2:616.1892. 
Campylodiscus  mediterranens  Gnin.;   Cleve  &  Mdll.  type  no.  154.  1878.     Of.  also 

Schmidt,  Atlas  pi.  17./  7.  1875. 
Cavipylodiscus  pfitzeri  Schmidt,  Atlas  pi.  17./.  5-6.  1877. 
CampylodiscxLS  lepidus  Castr.  Rep.  Voy.  Chall.  Bot.  2:  63.  pi  11,/.  7.  1886. 
Campylodiscns  orbicularis  Castr.  Rep.  Voy.  Chall.  Bot.  2:  64.  pi.  16./.  10.  1886. 
Schmidt's  C.  pftzeri  is  a  slightly  more  robust,  but  unimportant  variety  of  the  above. 
Found  at  st^ition  3696,  off  Honshu  Island,  Japan. 

Campylodiscus  kinkeri  Schmidt,  Atlas  pi.  207./.  16.  1897. 

This  species  is  dovscly  related  to  C.  triumphans  Schmidtj^and  C.  brighlwellii  Gmn.;^ 
but  these  two,  together  with  several  other  named  forms,  are  certainly  varieties  of  C. 
undnlatns  (Jrev.^  Iii  the  case,  however,  of  C.  kinkeri  there  is  a  massiveness  in  the 
large  double  row  of  costae  and  a -distinctness  in  the  border  which  lead  me  tenta- 
tively to  classify  my  specimen  as  above,  the  agreement  with  Schmidt's  figure  being 
exact. 

Found  at  station  2920H,  Hawaiian  Islands. 

A  similar  form  frr)ni  station  3696  corresponds  exactly  to  C.  erosus  Castr. ,<*  but  both 
that  and  my  form  are  inner  or  eroded  valves  of  some  of  the  foregoing. 

Campylodiscus  latus  Shadb.  Trans.  Micr.  Soc.  Lond.  n.  s.  2:  16.  pi.  1./.  IS.  1864. 
Mod).  Diat.-taf.  pi.  S./.  IS.  1890.     Grun.  Verb.  Zool.  Bot.  Gee.  Wien  12:  436. 1862. 
Schmidt,  Atlas  pi.  18./.  21-22.  1875;  pi.  207./.  6-11.  1897.     De  Toni,  Syll.  Alg. 
2:  617.  1892. 
Cam pyUxliscns  ambiguus  Grev.  Trans.  Micr.  Soc.  Lond.  n.  s.  8:  31.  pi.  1./.  5.  1860. 
Mod).  Diat.-taf.  pi.  SO./.  5. 1890.     Schmidt,  Atlas  pi.  18./.  23-26.  1875;  pi  51. j. 
14.  1897.     Pritch.  Hist.  Infus.  ed.  4.  801.  1861. 
Campylodiscus  conliguus  Schmidt,  Atlas  pi  18./.  19-20.  1875. 
Campylodiacus  aemulus  Schmidt,  Atlas  pi  207./.  12.  1897. 

Th(^  specific  identity  of  the  above  four  forms  is  unquestionable.  I  do  not,  howevtf, 
see  the  necessity  of  adding  to  this  list  C.  centralis  Greg.«  or  the  long  and  diasimilarlist 
by  Leuduger-Fortmorcl  /  which  De  Toni  g  looks  upon  as  also  synonymous.  It  may 
be  that  an  examination  of  the  diatoms  themselves  would  show  such  identity  in  some 

o  Schmidt,  Atlas  pi  15./.  4,  5.  1877. 

ft  Schmidt,  Atlas  pi  15./  6,  7.  1877. 

c  Quart.  Journ.  Micr.  Sci.  11:  229.  pi  9,/  4>  1863. 

rf  Castr.  Rep.  Voy.  Chall.  Bot.  2:  pi  11,/  5.  1886. 

«  Trans.  Roy.  Soc.  Edinb.  21:  501.  pi  11./  51.  1857. 

/Mem.  Soc.  Emul.  St.  Brieuc  44-46.  1879. 

(7  Syll.  Alg.  2:  617.  1892. 
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of  these  forms,  for  Leuduger-Fortmorers  drawings  in  this  work  are  not  very  accurate; 
but  the  drawings,  judged  in  the  light  of  the  descriptions,  are  certainly  not  all  of  one 
species,  and,  so  faraa  it  is  possible  to  make  out,  none  of  them  belong  here. 
Found  at  station  2920H.  Hawaiian  Islands. 

Campylodiscus  noricus  Ehrenb.  Ber.  Akad.  Wias.  Berl.  1840:  205.  1841;  1846: 
154.    1846.     Rabh.  Hedwigia  1:   52.  pi.  9.  f.  2,  1854.     Kutz.  Bacill.  59.  1844. 
ed.  3.  799.  1861.     Grun.  Verh.  Zool.  Bot.  Ges.  Wien  12:  438.  pi.  10.  f.  4,  5.  1862. 
Schmidt,  Atlas  pi.  55.  f.  8.  1877.     H.  L.  Smith,  Sp.  Diat.  Typ.  no.  64. 1874.     Van 
Heur.  Synop.   pi.  77.  /.  4-<5.  1881.     Strose,  Bacillarienlager  13.   pi.   1.  f.  SO. 
1884.     Pant.  Beitr.  Bacill.  Ung.  3:  pi.  U.  f.  215.  1893.     De  Toni,  Syll.  Alg.  2: 
627.  1892. 
Campylodiseus  hihemicm  Ehrenb.  Ber.  Akad.  Wiss.  Berl.  1845:  154.  1846;  Mikrog. 
pi.  15 A.  f.  9.  1854.     Pritch.  Hist.  Infus.  ed.  4.  799.  pL  4.f.  S8.  1861.     Schmidt, 
Atlas  pZ.  55. /.  9-16.  1877.     Van.  Heur.  Synop.  190.  pi.  77.  f.  S.  1881.    Grun. 
Verh.  Zool.  Bot.  Ges.  Wien  12:  439.  1862. 
Campylodiscm  costatm  W.  Smith,  Ann.  Mag.  Nat.  Hist.  II.  7:  6.  pi.  l.f.  1.  1851; 
Synop.  Brit.  Diat.  1:  29.  pi.  6./.  52.  1853.     Griff.  &  Henf.  Micr.  Diet.  ed.  3. 
pi  12.  f.  16.  1875.     Grun.  Verh.   Zool.  Bot.  Ges.  Wien  12:  439.  pi.  10.  f.  6.  1862. 
Hedwigia  2:  29.  pi.  5./.  1-2.  1860. 
Surirella  norica  Ktttz.;  Brun.  Diat.  Alp.  101.  pi.  l.f.  16-17;  pi.  9.f.  SO.  1880. 
Grunowo  claims  that  C.  noricus  Ehrenb.  can  be  provisionally  held  separate  from 
C.  hibemiciis  Ehrenb.  because  of  its  more  numerous  and  more  delicate  ribs.     This  is 
hardly  to  be  conceded.     On  the  same  basis  the  specimens  I  have  found  could  be 
constituted  a  separate  species.     They  correspond  closely  to  Pantocsek's  figure^  in 
having  the  costae  delicately  striated  with  soft,  wavy  lines,  broad  at  the  margin  and 
narrowing  to  a  thread  at  the  center;  and  especially  in  all  reaching  the  center,  so  that 
the  central  hyaline  space,  like  an  obscure  square,  is  obliterated. 
Found  at  station  3635H,  Bering  Sea. 

CampylodiBCUB  taeniatus  Schmidt,  Atlas  pi.  16.  f.  2.  1875;  pi.  51.  f.  1.  1877.     De 

Toni,  Syll.  Alg.  2:  623.  1892. 

Two  varieties,  even  more  contrasted  than  those  figured  by  Schmidt,  were  found  by 
me;  the  first  without  a  prominent  row  of  beads  bordering  the  inner  line  of  the  first 
ring  of  costae,  from  station  3698,  and  the  second  with  such  a  n)w,  two  beads  to  each 
coeta,  from  station  2920H. 

Found  at  stations  3698  and  2920H,  off  Honshu  bland,  Japan,  and  Hawaiian  Islands. 

XANTHIOPYXIS  Ehrenb. 

Xanthiopyxis  Ehrenb.  Ber.  Akad.  Wiss.  Beri.  1844:  273. 1845;  Mikrog.  pi.  SS.  X  VII. 
f.  17.  1854. 

As  was  stated  under  Chaetoceros,  this  genus  is  invalid,  being  made  up  principally, 
if  not  wholly,  of  internal  cases  from  the  frustules  of  Chaetoceros.  It  is  placed  here 
merely  to  enable  the  reader  to  trac*e  the  following  widely  figured  form,  as  it  occurs 
abundantly  in  the  hydrographic  soundings  mentioned. 

Zanthiopyxis  oblonga  Ehrenb.  Mikrog.  pi.  SS.  XVII.  f.  17.  1854.     Cleve,  Journ. 
Quek.  Micr.  Club  II.  2:  175.  pi.  IS.f.  18.  1885. 
Lithostylidium  kirtum  Ehrenb.  Mikrog.  pi.  S4.  VII.  J.  15.  1854. 
Xanthiopyxis  panduriformis  Pant.  Beitr,  Bacill.  Ung.  1:  43.  pi.  29./.  7.  1886. 
Found  at  station  4029H,  Bering  Sea. 


a  Schmidt,  Atlas  pi.  55.  f.  9-16.  1877. 

&Pant.  Beitr.  Bacill.  Ung.  3:  pi.  14.  f.  215.  1893. 


Digitized  by 


Google 


390 


CONTRIBUTIONS   FROM   THE   NATIONAL   HERBARIUM. 


DATA  OF  THE  8TATI0H8  AT  WHICH  DIATOMS  WEEE  COLLECTED 
ST  THE  ALSATE08S. 


HYDROGRAPHIC  STATIONS. 

All  stations  marked  '*H"  are  hydrographic  soundings;  all  others  are  regular 
dredging  and  trawling  stations.  For  complete  list  of  stations  to  1900  with  data  5e<^ 
Report  of  the  U.  S.  Comm.  Fish.  1900:  387-562.  1901. 

Use  is  made  of  the  following  abbreviations  of  terms  expressing  characters  of 
bottoms,  with  a  few  names  of  instruments: 


bk black. 

br brown. 

brk broken. 

bu blue. 

c clay. 

CO coral. 

crs coarse. 

dk dark. 

fne fine. 

.gravel. 

.globigerina. 


glob. 


gn green. 

gy gray. 

lav lava. 

It light. 

in mud. 

oz ooze. 

p j)ebblefl. 

part particles. 

r rock. 

8 sand. 

sh shells. 


.specks 


v(5 volcanic. 

wh white. 

yl yellow. 

L.  B.  T large  beam  trawL 

S.  B.  T small  beam  trawL 

8'  Tnr 8>foot  Tanner  bewn 

trawl. 
R.  D rake  dredge. 


Sta- 
tion. 


Date. 


Locality. 


Lot.  N.  ,  Long.  W. 

I        ,j<j^.  o     ,      ,/     1      O        ,     ./ 

2287H      May   23     54  23  45     166  38  30 

I 

1890. 
2(i04H  !  Sept.  25     39  12  10     123  50  50 

1891. 
2«180I1  ,   Oct.    II     36  44  40     122  09  30 


2(i85H 
268(U1 
268711 
2r»8811 
269011 
2691H 
269411 
2695H 
269<ill 
•269811 
276711 
27fWH 
2774H 
277511 
277611 
284411 
284811 
2851H 
291311 
2915H 
291611 
2917H 
291911 
2920H 
2921 H 
2922H 
299511 
299611 
299811 

•2mmi 

300011 
3001 II 
3007H 
3008H 
3009H 
301011 
3012H 
3013H 
3015II 
301811 


3190H 
319in 
3192H 


...do.... 

...do.... 

Oct.  12 

...do... 

...do... 

...do...' 

...do... 

...do... 

Oct.  13 

...do... 

Oct.  23 

...do... 

...do... 

...do... 

...do...' 

Nov.  13 

Nov.  14 

...do... 

Nov.  -20 

...do... 

...do... 

Nov.  21 

...do... 

...do... 

...do... 

...do... 

Dec.  5  I 

...do  ... 

...do..., 

...do...' 

...do.... 

...do.... 

Dec.   12 

...do.... 

...do.-.. 

...do.... 

...do... 

...do... 

...do... 

Dec.  13  i 


36  39  30 
3<>  37  00  1 
3(>  35  00 
3<i  32  30 
3<i  '28  00  ' 
36  25  30 
36  09  00  ' 
36  03  00 
35  .58  00  ' 

35  47  30  , 
3r.  47  10  I 

36  47  10  , 
3»i  47  10  ' 
36  47  10 
36  46  10 
28  33  30 
'28  12  20 
27  54  00 
22  11  00 
22  55  30  , 
21  47  .'JO  I 
21  ,39  00 
21  29  30 
21  21  00 
21  19  00 
21  18  30  1 
21  18  00 
21  20  :«  ' 
21  26  00 
21  27  00 
21  2t»  30 
21  32  30 
21  20  00 
21  '23  00 
21  24  00 
21  25  00 
21  28  30 
21  32  30 
21  41  00 
21  56  00 


B.: 


43 


s   . 

CQ 


38.2 


55  37.0 


1892.   I 
Jan.  14  35  42  00 
Jan.  15  35  47  30 
I.... do...!  35  53  00 


122  41  00 

122  54  00 

123  06  00 
123  19  00 

123  44  00 

124  02  50 

124  55  30 

125  13  00  ' 

125  31  00  , 

126  05  00  1 
122  07  55 
122  08  20 
122  15  50  i 
122  17  05  ' 
122  18  20 

144  37  00  ■ 

145  13  00  I 
145  45  30 
15<i  09  00  I 
15(i  29  30  , 
156  39  00  I 

156  48  30  , 
15«i  59  30  ' 

157  09  00  ; 
157  13  30  ' 
157  19  00 
157  29  00 
157  25  00 
157  17  00  , 
157  15  00  ' 
157  12  00  1 
157  08  00  I 
157  19  00  I 
157  14  30 
157  12  00  ! 
157  10  00  I 
157  04  00 
156  54  00 
156  32  30 
155  57  30 


124  33  30 
124  21  30 
124  09  30 


o5 
55  , 
54  ' 

56 
59 
57 
57 
(J2 
58 


35.1 

35.0 

35.0 

35.0 

35.0 

34.8 

3.5.0 

35.0  1 

35.0 

35.0  I 

44.8 


58 

.56 

5() 

,37.  7 

57 

71 

72 

72 

.35.2 

77 

35.4 

77 

35.3 

77 

77 

35.5 

77 

77 

44.8 

76 

76 

7(> 

76 

76 

74 

35  0  1 

74 

74 

74 

74 

36.0 

73 

73 

35,0 

73 

74 

50 

34.0 

64 

54 

Kind  of  bot- 
tom. 


Remarks. 


Fms. 
320 


gn.  ra Bering  Sea. 


60  ,  gn.  m. 


1,424 
1,597 

1,661 

1.907 

2.061 

2,112 

2,434 

2,430 

2,547 

2,566 

202 

373 

469 

607 

621 

2,821 

2.728 

2.782 

2,640 

2.868 

2.878 

2.615 

2.05<) 

570 

347 

268 

308 

407 

508 

.549 

1.557 

11.792 

323 

547 

603 

11.116 

2.067 

31,807 

2,966 

2,915 


92,312 
2,223 
2,149 


br.  m.  8. . . 


m 

m.  8 


br. 
br. 
br. 
gn. 
gn. 
gn. 
gn. 

br. 
br. 
br. 
br. 
br. 
br. 
br. 
br. 
br. 

fne. 
fne. 
fne. 
fne. 

gy- 

me. 

gy. 
gy- 

U: 

br. 
br. 
br. 


oz 

oz 

&  gy.  oz.. . 

oz 

&gy.  oz... 

oz 

m.  s 

m.  8 

m.  8 

m.  s 

m.  s 

oz 

oz 


m.  fne.  s...| 
m.  fne.  s... 
m.  fne.  s..., 
m.  fne.  s..." 

s 

.  wh.  8 1 

gy.  8 

gy-s 

gy.s 

m.  fne.  s... 
m.  fne.  s... 

gy-8 

m.  fne.  s.., 
m.  fne.  s... 
m.  fne.  s... 
m.  fne.  s... 

m.  8 

m.  fne.  s... 
oz 


Off     west     coast     United 
States. 

Cable  survey,  California  to 
Hawaiian 'islands  and  n- 
turn. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


br.  &gy.  oz... 
br.  &gy.  OZ...J 
br.  &gy.  OZ.... 
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Hydrographic  stations — C'ontinued. 


Sta-  , 
tion. 

Date. 

LocaUty. 

i 

— 

Lai.  X.     Long.  U'. 

1892. 

o    /      #           o      /      #       op       op 

Fms. 

3193n  1 

1 

Jan.   15 

35  58  30     123  57  30  1     54     34.6 

92,169 

gy.oz 

Cable  survey,  California  to 
Hawaiian  Islands  and 
return. 

3194H  ' 

....do... 

36  04  00     123  46  00       55    

2.107 

gy.  oz 

Do. 

3195H  1 

...-do... 
....do... 

36  09  30     123  34  00       54    

36  15  00     123  22  00       52     35. 0 

1,974 
1,895 

gy.  oz 

Do. 

319611 

gy.oz 

Do. 

3198H 

....do... 

36  25  00     123  00  00       52  I 

1.725 

gy.  oz 

Do. 

3199  H 

....do... 
....do... 

36  29  30  1  122  50  30       .52     35. 0 
36  34  00     122  41  00  1     52  1 

1,666 
1,513 

gy.  oz 

Do. 

3200H 

gn.m 

Do. 

3201 H 

....do... 

36  38  00 

122  31  00       52  ; 

1,417 

gn.m 

Do. 

3202II 

....do... 
1893. 

36  40  00 

122  26  00  1     52 

36.0 

11,053 

gn.  m.  fne.  s... 

Do. 

3263II 

July     6 

51  00  00 

176  04  00 

44 

37.0 

32,039 

gym.  s 

Off  Alaska. 

3267H 

July     7 

50  03  00 

174  30  00 

49  1  35. 0 

2.802 

gy.oz 

Do. 

3361H  : 

Aug.    7 

58  01  00 

175  41  00 

46 

36  0 

21,367 

gn.  m.  fne.  s... 

Do. 

3399H  , 

Aug.  20 

54  38  00     175  27  00 

49 

35.0 

12.041 

gn.  m.  s 

Do. 

1895. 

3565H 

July     6 

56  56  00     169  06  00 

44 

35.0 

1,866 

bu.  m.  oz 

Bering  Sea,  between  Pribi- 
lof  and  Commander  is- 
lands. 

3568H 

....do... 

57  35  00     170  24  00  '     43 

38.0 

1,537 

br.  oz.  g 

Do. 

35e9H 

....do... 

57  41  00     170  39  00       42 

38.0 

609 

br.  oz.  8 

Do. 

3571 H 

.-..do... 

57  53  00     171  09  00       42 

36.0 

5.696 

gn.m.  oz 

Do. 

360411 

Aug.  12 

54  46  00     169  29  00  '     4.<^ 

35.0 

21,355 

gn.  oz 

Bering  Sea,  between  Pribi- 
lof  and  Aleutian  islands. 

363oU 

Aug.  21 
1896. 

55  44  00 

168  47  00 

45 

37.8 

141 

gy.  s 

Do. 

3663H 

Aug.  10 

54  51  00 

163  46  00 

49 

35.2 

3,117 

br.m.fne.  dk. 

Between     Bering     Island 

s. 

and  Kamchatka. 

3666H 

....do... 

54  32  30     161  58  30 

44 

37.4 

586 

br.  m.  fne.  s.  p. 

Do. 

366011 

Aug.  21 

48  43  00  1  151  31  00 

41 

36.7 

425 

crs.  dk.  8 

Along  Kuril  Chain. 

3671  n 

Aug.  22 

48  32  00  1  154  55  00 

37 

106 

brk.  sh 

ffo. 

3683H 

.^."fo*. 

47  33  00     152  07  00 

39 

'35.2' 

1.712 

fne.  gy.  s 

Sea  Okhotsk. 

3684H 

47  36  00     151  46  00 

53 

1,8.30 

br.  m.  dk.  s... 

Do. 

3687II 

.;^."!o^. 

47  50  00     140  42  00 

50 

36  0 

1.843 

bn.  y.  m.  fne  s 

Do. 

368Sir 

47  55  30     148  56  00 

56 

35  8 

1,562 

br.  m.  fne.  s... 

Do. 

3689II 

....do... 

48  01  30  ,  148  16  30 

55 

36  0 

1.426 

bn.  m.  fne.  s.. 

Do. 

3690H 

-...do... 

48  08  00     147  34  00 

56 

36.0 

964 

It.  m.  qtz.  s. .. 

Do. 

360311 

.^"lo^. 

48  27  45     145  20  30 

56 

33.0 

155 

bn.  m.  vol.  a.. 

Do. 

3694JI 

48  31  48  '  144  54  51 

48 

35  0 

27 

fne,  g.  r.  sh... 

Do. 

3609II 

Sept.   3 

47  20  30     145  54  00 

56 

35  9 

1.584 

gn.  m.  fne.  s... 
It.  br.  m.  s 

Do. 

370111 

....do... 

46  35  00  1  146  49  00  '     55 

36  0 

1,820 

Do. 

3702H 

...do... 

46  15  00     147  07  00       55 

35.8 

1.817 

br.  m.  fne.  s... 

Do. 

370311 

Sept.    4 

45  48  00  1  147  22  00 

54 

36  0 

1.825 

gn.  m.  fne.  s... 

Do. 

3704II 

....do... 

45  40  00  ,  147  28  00 

53 

35.9 

1.761 

gn.  m.  fne.  s... 
br.  m.  fne.  s... 

Do. 

3705II 

...do... 

45  31  30  !  147  32  30 

54 

36.0 

1,078 

Do. 

3706H 

....do... 

45  23  00     147  39  30 

54 

36.0 

1,107 

br.  m.  fne.  s... 

Do. 

371211 

Sept.   6 

45  21  00     146  27  00 

58 

35  8 

1,744 

gn.  m.  fne.  s... 

Do. 

3714H 

Sept.    7 
1900. 

45  25  00     145  02  00 

57 

35.9 

1,649 

gn.  m.  s 

Do. 

4013H 

June    3 

Inuboe  Said  Ught, 
S.  74°  W.  76  miles. 

72 

1.750 

vol.  8.  part.... 

East  coast  Honshu  Island. 
Japan. 

4014U 

...do... 

Inuboe  Said  light, 
S.  73°  W.  96  miles. 

75 

.3,800 

vol.  8.  part.... 

4019H 

June  24 

Cape  Koaloflf,  N.  15° 
W.     and     Cape 

45 

35.0 

2,991 

gn.  m.  vol.  s.. 

Cape  Tschipunski,  Kam- 
cnatka,  east  across  Be- 

Tschipunskl,   S. 

ring  Sea. 

1 

82°  W.,  each  about 

72  miles. 

4O20H 

....do... 

SE.  end  Bering  Is- 
land    NE.     and 
Cape    Kronotski 
NW.,  each  about 

47 

35.0 

1.804 

gy.  vol.  s 

Do. 

108  miles. 

4021H  ! 

June  26 

W.  end  Attn  Island 

45 

35.0 

2.160 

fne.  yl.  vol.  s.. 

Do. 

S.  90  miles.             \ 

4022H 

June  27 

54  31  00 

179  21  00       45 

38.0 

282 

gn.m.  fne.  vol. 

Do. 

4023H 

..-.do... 

64  31  00 

179  30  00       45 

37.0 

636 

8. 

gn.  m.  vol.  8. 
wh.  sp. 

Do. 

4024H 

.-..do... 

54  24  20 

179  24  00 

54 

37.7 

454 

gn.m.  fne.  vol. 
s. 

Do. 
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IJydrographic  stations — Continued. 


StH- 

tion. 


4025H 

4027 1 1 
402811 

4021HI 

44:wil 

444211 
4447II 
445711 
447  till 
450211 

45a-ui 

4504H 
450511 
4506II 


4507H 
450«H 
45Hin 
45I71I 
455511 


4.WH 
45<vSlI 
457111  I 
4590II 


Date. 


1900. 


L<»CHlity. 


rr.         ' 


bb 

5fi 


Lat.  .V. 


June  27  I  54  18  00 


. .  .«io. 
...do. 


54  22  00 
54  40  00  , 


Long.  W,  \ 

O        f        0      ' 

179  14  00  ' 


179  08  00  , 
179  08  00  , 


45  i  37. 2 


45 
45  , 


.. ..do. ..I  54  47  20  !  179  08  00  I     45    

(iull  Inlet,  S.  coast  Santa  Cruz    Island. 
N.  40*»  E.  2.7'. 

Point  Plnos  light-house  S.  67«»  W.  4.6'  dls-  I 
tant. 

Point  Pines  light-house  S.  21®  W.  4.5'  dis-  , 
tant. 

Point  Pinos  light-house  S.  21*»  W.  6.1'  dis- 
tant. ; 

Point  Pinos  light-house  S.  22°  W.  9.4'  dis- 
tant. 

Santa  Cruz  light-house  N.  65«*  W.  8.9'  dis- 
tant. 

Santa  Cruz  light-house  S.  81*  W.  3.8'  dis- 
tant. ! 

Santa  Cruz  light-house  S.  89°  W.  4.6'  dis- 
tant. 

Santa  Cruz  light-house  N.  85°  \V.  5.8'  dis-  ' 
tant. 

Santa  Cruz  light-house  N.  81°  W.  6.9'  dis- 
tant. 

'    Lat.  S.   I  Long.  W.  \ 

Nov.  12  ,     5  43  06       81  43  08    . . 
...do...      6  46  05  I     81  26  09  L. 

Dec.   22     26  54  08     109  16  04    .. 
.    ..do...    26  50  09  '  109  12  05    . 

Point  Pinos  light-house  S.  63°  E.  3.4'  dis- 
tant. 

Lat.  y.  1  Long.  W.  I         ; 

Oct.     6     37  25  00  1  122  26  00    

...do...    36  45  00      12^  02  00  I 

Oct.      7     33  40  00      119  35  00 

Oct.    13     18  50  00     104  50  00 


♦J 

I 


Kind  of  bot- 
tom. 


Fms. 

536    gy.  ni.  fne.  vol. 


708    gy.8  

310     gy.  vol.  8.  wh. 
sp. 

913    gy.  8.  c 

197  , 

26   

52 

46 

39 

11 


2.312  , 
685  I 
1.627 
1,723  I 


28  !. 

486  ,. 

825  I. 

1.038  ,. 


Remarks. 


C«pe  Tschipunski.  Kam- 
coatka,  east  across  Be- 
ring Sea. 

Do. 

Do. 


Do. 


The  above  i^tat ions.  4430  to  4590,  represent  material  obtained  during  the  Californi* 
co-aai  survey  of  1904.  Part  of  the  material  was  destroyed  by  fire.  The  residue  came 
into  my  hands  after  the  other  work  of  this  report  had  been  tabulated  and  is  therefore 
given  separately.  In  most  instances  the  position  is  given  by  the  true  bearing  of  some 
shore  object  taken  from  the  vessel. 
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DREDGING  AND  TRAWLING  STATIONS. 


Date, 


Apr.    4 
...do... 


Apr.  30 
May     4 

July  28 
July  31 
Aug.  4 
Aug.  29  i 
Aug.  31 
Sept.  20 
Sept.  23 
Oct.  13 
Oct.    18 

1889. 
Jan.    17 


Jan.  19  1 
2929  Jan.  26 
3091  Sept.  8 


Locality. 


Lat.S. 

o      f     m 

00  24  00 

00  36  30 

Lot.  N. 
24  18  00 
26  42  30 

53  56  00 
55  10  00 

54  55  00 

55  20  00 
51  23  00 
48  09  00 
46  56  00 
46  00  00 
45  56  00 


Long.  W. 

9      t      m 

89  06  00 

89  19  00 

lAmg.  W. 
110  22  00 
lU  34  15 

165  40  00 
160  18  00 
159  52  00 
136  20  00 
130  34  00 
125  03  00 
125  11  00 
124  22  30 
124  02  00 


1890. 
Mar.  5 

Sept.  22 

1801. 
Feb.  25 

1803. 
Aug.  1 

Aug.  3 
Aug.  5 

1804. 
Mar.  21 

1895. 
Aug.  11 


Aug.  12 
Aug.  18 

Aug.  22 

1897. 
Apr.  21 

1900. 
May  5 

...do... 


June  27 
...do... 


...do. 


I 


37  59  08 
45  30  00 

6  10  00 

58  27  00 

50  28  00 
57  31  00 


54  54  00 
54  11  30 


56  45  00 


37  00  00 


168  59  00 
167  25  00 


167  25  00 


122  20  00 


Tsuragi  SakiUght, 

8.80*W.,4.3Sle8. 

Manazuru  Zakd,  N. 

8»W.4.5mlle8. 


Lai.  N. 
54  32  00 


E. 
1  00 


Rat  Island,  Aleu- 
tian Chain,  8. 150 
miles. 


Lot.  N. 
54  47  20 


32  17  00  I  119  17  00 

32  40  30  ,  117  31  30 

32  27  30  117  26  30 

46  32  00  '  124  19  30 


122  25  45 
124  52  00 

83  06  00 

169  01  00 

170  57  00 
170  67  00 


San  Diego  Bay,Cal. 
56  23  00     170  31  00 


Long.  W. 
178  54  00 


II 

CO 

It 

Depth. 

79 

38.5 

812 

79 

39.9 

634 

73 
56 

26.5 
5.5 

48 
49 
51 
60 
58 
59 
62 
60 
60 

42.0 
41.0 
44.8 
34.9 
36.5 
43.2 
3a4 
45.8 
49.0 

64 

110 
35 
1,569 
876 
171 
559 
66 
30 

50 

38.0 

984 

59 
58 
66 

39.0 

822 
623 
87 

51 

12 

54 

37.3 

786 

82 

36.6 

1,471 

43 

35 

43 
44 

32.2 
38.9 

38 
49 

57 

2 

46 

35.1 

1,771 

45 
45 

35.2 
35.9 

1,401 
987 

46 

34.6 

50 

60 

56 

64 



250 
110 
153 

45 

85 

45 

270 

46 

2,106 

Kind  of  bot- 
tom. 


glob.  OK.  CO. 

m. 
CO.  s 


brk.  sh.. 
gn.  m... 


gy-8 

gn.  m 

gy.s.  brk.  sh. 

gyo« 

gn.  m 

8 

oz 


Remarks. 


Galapagos  Isluid. 
...do 


me 


le.  gy.  s.. 


gy.  m. 

gn.  m. 
gn.m. 
gn.  m. 


Gulf  of  California 
Off   Lower   Cali- 
fornia. 

Off  Alaska. 

.do, 


do 

do 

....do 

British  Columbia. 
Off  Washington . , 

Off  Oregon , 

do 


Off  southern  Cali- 
fornia. 

do 

do 

Off  Oregon 


bu.  m.. 
gn.  m.. 

gn.  oz.. 


Off  central  Cali- 
fornia. 
Off  Washington. 

Off  Panama 


fne.  s.  gn.  m.    Bering  Sea. 


fne.  s.gn.m.  . 
Ine.  s.dk.m.i. 


..do 

..do 


fne.  s.  oys- 
ters. 


bu.  oz.. 


San  Diego  Bay. . . 


Bering  Sea. . . 


gn.oz do. 

gn.  m.  bk.    do. 

lav.  s. 
gn.  m.  8 do. 


gn.  m.  s.. 


gn.  m.  fne.  s. 

gn.  m.  vol.. 
a.  s. 


gn.  m.  fne. 

gys. 
gy.s.brk.sh. 


gy.  s.  yl.m.. 


Monterey  Bay. 


Off   Honshu    Is- 
land, Japan. 
do 


N.  of  Aleutian  Is- 
lands. 
...do 


do... 


Instrument 
used. 


L.  B.  T. 
Do. 

L.  B.  T. 
Ship  dredge. 

L.  B.  T. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
8.  B.  T. 
L.  B.  T. 

Do. 
Do. 

Do. 


B.    T.    mud 

""go. 
R.  D. 


Boat  dredge. 

L.  B.  T.,  sur- 
face     and 
interme- 
diate nets. 
Do. 
Do. 

Do. 


L.  B.  T. 

8'  Tnr. 
Do. 

Do. 
Do. 

Do. 
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Br6bis.  Br^bisson,  Alphonse  de.  Notes  on  some  French  DiaU)maceae.  Joum. 
Quek.  Micr.  Club,  2:  37-43.  pi.  1.  1870. 

Br^.  et  Qod.  Br^bisson,  Alphonse  de,  et  Godey  (  ).  Algues  des  envirtms 
de  Falaise.    M^m.  Soc.  Acad.  Pal.  1835:  1-63;  256-269.  8  pi.  (1836?) 


Digitized  by 


Google 


398  CONTRIBUTIONS   FROM   THE   NATIONAL   HERBARIUM. 

Br^.  et  Gk>d.  Conmd.  Diat.    Br^bisson,  Alphonse  de,  et  Godey  (        ).    Con- 
siderations sur  les  Diatom^es  et  essai  d'une  classification  des  geners  et  dee  espies 

appartenant  d  cette  famille.    20  p.     Falaise.     1838. 
Bright.    Brightwell,  Thomas.    On  the  genus  Triceratium,  with  descriptions  and 

figures  of  the  species.    Quart.  Joum.  Micr.  Sd.  1:  245-252.  pi.  4.  1853. 
Bright.     Brightwell,  Thomas.    On    the    filamentous,  long-homed  Diatomaceae, 

with  a  description  of  two  new  species.    Quart.  Joum.  Micr.  ScL  4:  105-109. 

pi.  7.  1856. 
Bright.     Brightwell,  Thomas.    Further  observations  on  the  genus  Triceratium, 

with  descriptions  and  figures  of  new  species.    Quart.  Joum.  Micr.  ScL  4:  272- 

276.  pi.  17.  1856. 
Bright.     Brightwell,  Thomas.     Remarks  on  the  genus  *'Rhizo8olenia'  of  Ehren- 

berg.    Quart.  Joum.  Micr.  Sci.  6:  93-95.  pi.  5.  1858. 
Bright.     Brightwell,  Thomas.     Further  observations  on  the  genera  Triceratium 

and  Chaetoceros.    Quart.  Joum.  Micr.  Sci.  6:  153-155.  pi.  8.  1858. 
Bright.     Brightwell,  Thomas.     On  some  of  the  rarer  or  und escribed  species  of 

Diatomaceae.    Quart.  Joum.  Micr.  Sci.  7:  179-181.  pi.  9.  1859.  8:  93-96.  pi.  5. 

1860. 
Brun,  Diat.  Alp.     Bri  n,  Jacques.     Diatom^es  des  Alpes  et  du  Jura  et  de  la  r%ion 

Sui.sse  et  Frangaise  des  environs  de  Geneve.    2  p.  1.  146  p.  9  pi.     Paris,  Georges 

Ma.ss(m.  1880.     23cm.  Maxn. 

Brun,  Jacques.     Diatom^os    esp^ces    nouvelles    marines,  fossiles    ou    p^lagiques. 

M^m.  Soc.  Phys.  et  Hist.  Nat.  Geneve  3V:  1-47.  pi.  11-22.  1891. 
Brun,  Jacques.     Liste  rectificative  [des  Diatom^es  de  Hongrie  du  Dr.  Pantocsek]. 

Le  Diatomiste,  2:  51-53.  1894. 
Brun,  Jacqi'es.    Diatom6es,  lacustres,  marines  ou  fossiles,  esp^ces  nouvelles  ou  insuflB- 

samment  connuea.     Le  Diatomiste,  2:  4  1.  pi.  14-17.  1895. 

The  above  article  has  no  text  and  the  four  leaves  with  explanations  of  the  plates  are  not  num- 
bered. The  species  are  Included  in  the  index  to  v.  8  of  Le  Diatomiste,  but  the  title  of  the  aitk-le 
is  not  Included.  The  AOR.  copy  of  Le  Diatomiste  has  plates  14-18  missing  from  v.  2.  The 
above  article  is  only  known  in  Washington  in  Dr.  Mann's  llbrarj*.  It  is  probable  that  the  article 
was  originally  issued  with  Le  Diatomiste,  with  separate  pagination  as  in  Peragallo's  mono- 
graph of  Pleurosigma. 

Brun,  Jacques.     Diatom^M\s  d'eau  douce  de  I'ile  Jan  Mayen  et  de  la  c6te  est  du 
Groonland.    Bih.  Sv.  Vet.-Akad.  Handl.  Bd.  26.  Afd.  Xn'^:  1-22.  pi.  1-2.  1901. 

Brun  &  Temp.  Brun,  Jacques  et  Tempore,  J.  Diatom^es  fossiles  du  Japon. 
Esp^ces  marines  &  nouvelles  des  calcaires  argileux  de  SendaY  &  de  Yedo.  'M'^m 
Soc.  Phys.  et.  Hist.  Nat.  Geneve,  30«:  1-75.  pi.  1-8.  1889. 

Bull.  Acad.  St.  P^tersb.  Bulletin  de  I'Acad^mie  Imp^riale  des  Sciences  de  St. 
P^tersbourg.  Agr. 

Weisse,  J.  F.  18:  120-I2.'5.  1868. 

Bull.  Soc.  Belg.  Micr.     Bulletins  de  la  Soci^t^  Beige  de  microscopie.  Surg. 

Doby,  J.  4:  clxii-clxx.  1878. 
Prinz,  W.  7:  xlv-lvli.  1881. 

Bull.  Soc.  Bot.  Fr.     Bulletin  de  la  Society  Botanique  de  France.  Agr. 

Petit,  P.  83:  372-383.  1876. 

Bull.  Soc.  Hist.  Nat.  Toulouse.  Bulletin.  Soci^t^  d'histoire  naturelle  de 
Toulouse.  SC. 

Peragallo,  11.  18:  189-272.  1884.    88:  13-100.  1888. 

Bull.  Soc.  Linn.  Norm.     Bulletin  de  la  Soci^t^  Linn(^enne  de  Normandie.  SC. 

Br^bisson,  A.  de.  8:  292-298.     1857. 

Bull.  Soc.  Philom.  Paris.  Bulletin  des  Sciences,  par  la  Soci^t^  Philomatique  de 
Paris.  Aor. 

Bory,  J.  B.  M.  III.  O.  1823 
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Bull.  Torr.  Club.    Bulletin  of  the  Torrey  Botanical  Club.  NM.  Agr. 

Kain,  C.  11.  14:  25-32:  141.  1887. 

Kain,  0.  II.  and  Schultze,  E.  A.  14:  25-32;  141.  1887.     16:  71-76;  207-210.  1889. 

Schultze,  E.  A.  14:  69-73;  96;  109-114.  1887.    16:  98-104.  1889. 

C.  Ag.  Consp  Diat.— Sp.  Alg.— Syn.  Alg.  Scand.-  Syst.  Alg.  See  Agardh,  0. 
A. 

Card.  &  Dun.  Card,  G.  W.  and  Dun,  W.  S.  The  diatomaceous  earth  deposits  of 
New  South  Wales.    Rec.  Qeol.  Surv.  N.  S.  W.  5:  128^148.  pi.  12-15.  1897. 
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Carp.  Micro.  Carpenter,  William  Benjamin.  The  microscope  and  its  revelations, 
by  the  late  William  B.  Carpenter,  C.  B.,  M.  D.,  LL.  D.,  F.  R.  S.  Eighth  edi- 
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Rev.  W[illiam]  H[enry]  Dallinger,  D.  Sc,  D.  C.  L.,  LL.  D.,  F.  R.  S.,  &c.  xx. 
1181  p.  front.  22pL817  fig.  Philadelphia,  P.  Blakiston's  Sons  &  Co.  1901.  23  cm. 
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Dlatomaceae,  p.  587-^25.  pi.  10-12.  f.  441-468. 

Carruthers,  William.    See  Gray,  J.  E. 
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lenger during  the  years  1873-76,  under  the  command  of  Captain  George  S.  Nares, 
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[Diatomaceae.]    v.  2.  4  ^.  1.  iv,  178  p.  30  pi.  1886.  Agr. 

Chase,  Harvey  H.    See  Wcdker  and  Chase;  also  Habirshaw,  F. 

Cleve,  Pehr  Theodor.  Diatomaceer  fr&n  Spetsbergen.  5fv.  Kgl.  Vet.-Akad.  24: 
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Cleve,  Pehr  Theodor.  Diatoms  from  the  West  Indian  archipelago.  Bih.  Sv. 
Vet.-Akad.  Handl.  58:  1-22.  pi.  1-5.  1878.  L 

Cleve,  Pehr  Theodor.  On  some  new  and  little  known  diat^)ms.  Sv.  Vet.-Akad. 
Handl.  18*:  1-28.  pi.  1-6.  1881. 

Cleve,  Pehr  Theodor.  F^rskvattensdiatomec^er  friin  Grfinland  och  Argentinska 
republiken.     5fv.  KgL  Vet.-Akad.  38>":  3-13.  pi.  16.  1882. 

Cleve,  Pehr  Theodor.  Diatoms  collected  during  the  expedition  of  the  Vega.  1883. 
in  Nordensk.  Vega  Exped.    See  Nordenskiold,  A.  E. 

Cleve,  Pehr  Theodor.  On  some  fossil  marifie  diatoms  found  in  the  Moravian 
"tegel"  from  Augarten,  near  Brun.  Joum.  Quek.  Micr.  Club,  II.  2:  165-177. 
pi.  12-13.  1885. 

Cleve,  Pehr  Theodor.  Dictyoneis  Cleve  n.  g.  Note  pr^liminaire.  Le  Diato- 
miste,  1:  14-17.  1890. 

Cleve,  Pehr  Theodor.  Synopsis  of  the  naviculoid  diatoms.  Sv.  Vet.-Akad. 
Handl.  26^:  1-194.  pi.  1-5.  1894.     27-^:  1-219.  pi.  1-4.  1895. 

Cleve,  Pehr  Theodor.  Notes  on  some  Atlantic  plankton-organisms.  Sv.  Vet.- 
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Cleve,  Pehr  Theodob.  Report  on  the  plankton  collected  by  the  Swedish  expedi- 
tion to  Greenland  in  1899.    Sv.  Vet.-Akad.  Handl.  34^:  1-21.  1900. 

Cleve  A  Qrun.  Cleve,  Pehr  Theodor  und  Grunow,  Albert.  Beitrage  zur 
kenntnise  der  arctischen  diatomeen.  Sv.  Vet.-Akad.  Handl.  17^:  1-121. 
pi.  1-7.  1880. 

Cleve  Sb  Jentz.  Cleve,  Pehr  Thlodor  und  Jentzsch,  Alfred.  Ueber  einige 
diluviale  und  alluviale  diatomeenschichten  norddeutschlands.  Schiift.  PhyB.- 
Okon.  QeselL  KOnigsb.  22:  129-170.  1882. 

CoZy  Jacob  Dolson.  Isthmia  nervosa.  A  study  of  its  modes  of  growth  and  repro- 
duction.   Am.  Joum.  Micr.  3:  97-101;  125-130.  f.  1-6.  1878. 

Cox,  Jacob  Dolson.  Surirella  craticula,  an  abnormal  form  of  Navicula  cuspidaU. 
Am.  Joum.  Micr.  4:  97-100.  f.  1-2.  1879. 

Cox,  Jacob  Dolson.  Deformed  diatoms.  Free.  Am.  See.  Micr.  12:  178-183.  f. 
1-19.  1891. 

Deby,  Julien.  Note  sur  Targile  des  polders  suivie  d'une  liste  dee  fossiles  qui  y  ont 
ii^  observe  dans  la  Flandre  occidentale.  Ann.  See.  Malacol.  Belg.  1 1 :  69-90. 
pi.  1876. 

Deby,  Julien.  Synonymie  des  diatom^es  d^crites  dans  le  "Conspectus  criticus 
diatoraacearum,"  de  Oh.  Ad.  Agardh.  Bull.  See.  Belg.  Micr.  4:  clxii-clxx. 
1878. 

Deby,  Julien.  A  bibliography  of  the  microscope  and  micrographic  studies,  being  a 
catalogue  of  books  and  papers  in  the  library  of  Julien  Deby.  Part  III.  The 
Diatomaceae.  Compiled  with  the  cooperation  of  Frederic  Kitton.  4  p.  1. 
67  p.     London,  David  Bogue.     1882.     26i  cm.  Surg. 

Del^s  y  de  Gayola,  Francisco  deS.de.  Nota  sobre  algunas  diatomaceas  recogidas 
en  olot  durante  el  verano  de  1883.  Anal.  Soc.  Espan.  Hist.  Nat.  12:  383-392. 
1883. 

Denkschr.  Akad.  Wien.  Denkschriften  der  kaiserlichen  akademie  der  wispen- 
schaften.     Mathematisch-naturwiasenschaftlichen  classe.     Wien.  Sm. 

Grunow,  A.  48«:  53-112.  1884. 

De  Toni,  Syll.  Alg.    See  Toni,  J.  B.  de. 

Le  Diatomiste;  journal  special  s'occupant  exclusivement  des  diatom6e£t  et  de  tout 
ce  qui  s'y  rattache,  paraissant  tous  les  trois  mois  par  J.  Tempore  avec  la  colla- 
boration de  MM.  J.  Brun,  P.  Bergon,  P.  T.  Cleve,  E.  Dutertre,  E.  Grove,  Dr.  P. 
Miquel,  &  H.  Peragallo.  June  1890-Mar.  1896.  Paris,  J.  Tempore  [etc.  etc.] 
2  v.     1890-96.     30  cm.  Agr.  GS. 

Issued  in  24  parts. 
Brun,  J.  9:  51-53.  1894. 
Cleve,  P.  T.     1:  14-17.  1890. 
Peragallo,  H.     l^-^:  \-2.\  1891.    l"-":  79-82:  99-117.  1892. 

Dillw.  Brit.  Conferv.  Dillwyn,  Lewis  Weston.  British  Confervae;  or  colored 
figures  and  descriptions  of  the  British  plants  referred  by  botanists  to  tbe  genus 
Conferva.  3  p.  1. 87,  6  p.  1 1.  109,  A-G  col.  pi.  Printed  and  sold  by  W.  PhilHpe, 
George  yard,  Lombard  street,  London,  1809.     25icm. 

Plates  1-109  accompanied  by  1-2  unnuml)ered  pages  of  descriptive  text. 
See  Eatton,  F. 

Donk.    DoNKiN,  Arthur  Scott.    On  the  marine  Diatomaceae  of  Northumberland. 

with  a  description  of  eighteen  new  species.    Trans.  Micr.  Soc.  Lond.  N.  S.  6: 

12-34.  pi.  3.  1858. 
Donk.    DoNKiN,  Arthur  Scott.     On  the  marine  Diatomaceae  of  Northumberland, 

with  a  description  of  several  new  species.     Quart.  Joum.  Micr.  Sci.  N.  S.  1: 

1-15.  pi.  1.  1861. 
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Donk.    DoNKiN,  Arthur  Scott.    On  several  new  and  rare  species  of  fresh-water 
Diatomaceae  discovered  in  Northumberland.     Quart.  Joum.  Micr.  Sci.  N.  S. 
9:  287-296.  pi.  13.  1869. 
Donk.  Brit.  Diat.     Don  kin,  Arthur  Scott.     The  natural   history  of  the  British 
Diatomaceae.     Parts  I-III.  (all  publishcHl).     74  p.  12  1.  12  pi.  3  p.  1871-73. 
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view  of  the  progreesive  discoveries  and  improvements  in  the  Sciences  and  the  Arts. 
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Ehrenb.  Symb.  Phys.  Evertebr.  Ehrenbero  Christian  Gottfried.  Symbolae 
physicae  seu  icones  et  descriptiones  animalium  evertebratorum  sepositis  insectis 
quae  ex  itinere  per  Africam  borealem  et  Asiam  occidentalem.  Berolini,  ex 
officina  academica,  1828.    50J  cm. 

Pages  not  numbered.    Diatomaoe8«  scattered  through  signaturrs  a-f  of  section  designated 
Phytozoa,  and  plates  1-3.  SO. 

Ehrenb.  Ehrenb  erg,  Christian  Gottfried.  tJber  die  entwickelung  und  lebens- 
dauer  der  infusionsthiere;  nebst  femeren  beitragen  zu  einer  vergleichung  ihrer 
organischen  systeme.  Phys.  Abh.  Akad.  Wiss.  Berlin,  1831:  1-54.  pi.  1-4. 
1832. 

Ehrenb.  Ehrenberg,  Christian  Gottfried.  Uber  das  massen verbal tniss  der 
jetzt  lebenden  kiesel-infusorien  und  iiber  ein  neues  infuaorien-conglomerat  als 
polirschieser  von  Jastraba  in  Ungam.  Phys.  Abh.  Akad.  Wiss.  Berlin,  1836: 
109-135.  pi.  1-2.  1838. 

Issued  separately  as  "Die  fossilen  infusorien  und  die  lebendige  dammerde,"    Berlin,  1837. 

Ehrenb.  Infus.    Ehrenbero,  Christian   Gottfried.     Die  infusionsthierchen  als 
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kroskopischen  lebens  in  Siid-  und    Nord-Amerika.     Phys.  Abh.  Akad.  Wiss. 
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Reviewed,  with  extracts  by  J.  N.  Bailey,"  Am.  Joum,  Sci.  46:  297-313.  1844. 

Ehrenb.  Ehrenberg,  Christian  Gottfried.  Uber  die  weitore  entwickelung  der 
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from  Friedl&nder's  Naturae  Novltates  Issued  on  the  dates  given,  all  others  being  taken  from  the 
plates. 


Series  I.  Heft 

1-  6.  pi. 

1-  24. 

1  Ag  1885. 

Heft 

7-  8.  pi. 

25-  30. 

IS      1885. 

pi. 

31-  32. 

1  D    1885. 

Heft 

9.  pi. 

3a-  36. 

IJa    1886. 

Heft 

10.  pi. 

37-  40. 

1  Mr  1886. 

Heft 

11.  pi. 

41-  44. 

1  Ap  1886. 

Heft 

12.  pi. 

45-  48. 

1  My  1886. 

Scries  II.  Heft 

13.  pi. 

49-  52. 

15  Ag  1886. 

Heft  14-17.  pi. 

53-  68. 

1  S     1886. 

Heft  18-20.  pi. 

69-  80. 

15  Mr  1887. 

Heft  21-22.  pi. 

81-  88. 

Jl     1885. 

Heft  23-24.  pi. 

89-  96. 

IJa    1886. 

Series  III.  Heft  25-26.  pi. 

97-104. 

1  Ag  1886. 

Heft  27-28.  pi. 

105-112. 

1  N     1886. 

Heft  2^-30.  pi. 

113-120. 

[Ap  1888.] 

Heft  31-32.  pi. 

121-128. 

1  Ag  1888. 

Heft  33-34.  pi. 

129-136. 

[N     1888.] 

Heft  35-36.  pi. 

137-144. 

[        1889.] 

Series  IV.  Heft  37-38.  pi. 

145-152. 

[Fe  1890.] 

Heft  39-40.  pi. 

153-160. 

N     1890.a 

Heft  41-42.  pi. 

161-168. 

Je    1891.] 

Heft  4a-44.  pi. 

169-176. 

[My  1892.] 

Heft 

45.  pi. 

177-180. 

[N     1892.] 

Heft 

46.  pi. 

181-184. 

IJy   1893. 

Heft 

47.  pi. 

185-188. 

15  0     1893. 

Heft 

48.  pi. 

189-192. 

[S     1894.] 

Series  V.  Heft 

49.  pi. 

193-196. 

[S     1894.] 

Heft 

50.  pL 

197-200. 

[Ap  1895.] 

Heft 

51.  pi. 

201-204. 

[0     1896.] 

Heft  52-53.  pi. 

205-212. 

[Mr  1897.] 

Heft 

54.pl. 

213-216. 

[Mr  1899.] 

Heft 

55.pl. 

217-220. 

[N    1899.] 

Heft 

56.  pL 

221  224. 

N    1900. 

Heft 

57.  pi. 

225-228. 

S     1901. 

Heft 

58.pl. 

229-232. 

Ap  1902. 

Heft  59-60.  pi. 

233-240. 

0     1902. 

Series  VI.  Heft 

61.  pi. 

241-244. 

S      1903. 

Heft  62-63.  pi. 

245  252. 

Mr  1904. 

Heft 

64.  pi. 

253-256. 

Ag  1905. 

Heft 

65.  pi. 

257-260. 

S     1905. 

Heft 

66.  pi. 

261 -264. 

Je    1906. 

Heft 

67.  pi. 

265-268. 

D    1906. 

These  dates  were  worked  out  by  the  author  a  few  months  before  their  publication  by  B.  B. 
Woodward,  Joum.  Bot.  44:  384-386. 1906.  Mr.  Woodward  has  recorded  the  exact  date  of  rpcoipt 
of  heft  48-ft5  at  the  Botanical  Department  of  the  British  Museum,  which  may  be  an  additional 
advantage  In  some  cases  since  only  the  month  of  publication  is  recorded  on  the  plate  or  in  Fried- 
l&nder's Naturae  Novitates. 


o  Date  at  bottom  of  explanation  of  plate  153  overlooked  by  Mr.  Woodward. 
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S3'.iniidt,  Adolf.  Die  in  den  grundprohen  der  nordseefahrt  vom  21  Juli  bis  9  Sept. 
1872  enthaltenen  diatomaceen.  Jahresb.  Komm.  Deut.  Meere,  2:  81-96.  pi. 
1-3.  1874.  Agr. 

A  blue  print  copy  of  the  above  article  has  been  issued  privately  to  several  diatomists,  mxe 
reduced  to  20J  cm. 
Schneider,  Oscar.     Naturwissensohaftliche  beitr&ge  zur  kenntniss  der  Kaukaeiw- 
lander,  auf  grund  seiner  sammelbeute.     160  p.  5  pi.     Dresden,  E.  Blockmann  d 
Sohn,  1878.     25  cm.  LC. 

Schrift.  Phy8.-0kon.  Gesell.  KOnigsb.  Schriften  der  Physikalisch-dkonomiscbeD 
Gesellschaft  zu  KCnigsberg.  Agr. 

rieve,  P.  T.  <St  Jentrsch.  A     08:  129-170   1882. 
Schumann,  J.  8:  166-192.  1863.    6:  13-23.  1864.    8:  37-68.  1867.    10:  83-«8.  18889. 

Schultze,  Edwin  A.     Note  on  a  variety  of  Asteromphalub  roperianus  Grev.   BulL 

Torr.  Club,  14:  96.  1887. 
Schultze,  Edwin  A.     A  descriptive  list  of  the  Staten  Island  diatoms.    BulL  Torr. 

Club,  14:  69-73;  109-114.  pi.  66,  69.  1887.     16:  98-104.  pi.  90.  1889. 
Schultze,  Max  Sigismund.    Phenomena  of   internal   movements   in  Diatomaceae 

of  the  North  sea,  belonging  to  the  genera  Coscinodiscus,  Denticella,  and  Rhizo- 

solenia.     Quart.  Joum.  Micr.  Sci.  7:   13-21.  pi.  2.  1859. 
Schultze,  Max  Sigismund.     Die   struct ur   der   diatomeenschale,  vergliechen  mit 

gewissen  aus  fluorkiesel  kilnstlich  darstellbaren  kieselhUuten.    Verh.  Natoihist. 

Ver.  Bheinl.  u.  Westph.  20:  1-41.  pi.  1.  1863. 

Translation  in  Quart.  Joum.  Micr.  Sci.  N.^.  8:  120-134.  1863. 

Schum.    Schumann,   Juuus.     Preussische   diatomaceen.    Schrift.   Phys.  Okon. 

aeseU.  KCnigsb.  3:  166-192.  pi.  8-9.   1863.     5:  13-23.  pi.  2.  1864.     8:  37-68. 

pi.  1-3.  1867.     10:  83-88.  pi.  2.   1869. 
Schum.    Schumann,  Julius.     Die  diatomeen  der  hohen  Tatra.     Verh.  ZooL  Bot. 

aes.  Wien,  Suppl.  17:  1-102.  pi.  1-4.  1867. 
SchUtt,  Franz.     Arten  von  Chaetoceras  und  Peragallia.     Ein  beitrag  zur  hochsee- 

flora.    Ber.  Deut.  Bot.  Oes,  13:  35-48.  pi.  4-5.  1895. 
SchUtt,  Franz,  in  Bng.  &  Pr.  Pflcmzenfam.    See  Engler,  A.  und  Prantl,  K. 

S.  F.  Gray,  Nat.  Air.     See  Gray,  S.  F. 
Shadb.   Shadbolt,  George.     On  the  structure  of  the  siliceous  loricae  of  the  genus 

Arachnoidiscus.     Trans.  Micr.  Soc.  Lond.  3:  49-55.  pi.  11.  1852. 

This  numl>er  is  missing  from  the  Smithsonian  collection,  haying  been  lost  or  misplaced. 

Shadb.  Shadbolt,  George.  A  short  description  of  some  new  forms  of  Diatomaceae 
from  Port  Natal.     Trans.  Micr.  Soc.  Lond.  N.  S.  2:  ia-18.  pi.  1.  1854. 

Shrubs.  &  Kitt.  Shrubsole,  W.  H.  and  Kitton,  Frederic.  The  diatoms  of  the 
London  clay.     Joum.  Roy.  Micr.  Soc.  II.  1»:  381-387.  pi.  5.  f.  1.  1881. 

Smith,  Hamilton  Lanphere.  Conspectus  of  the  families  and  genera  of  the  Diato- 
maceae.    The  Lens,  1:  1-19;  72-93;  154-157.  1872. 

Smith,  Hamilton  Lanpiikre.  Conspectus  of  the  Diatomaceae.  Analysis  of  the 
species  of  the  genus  Amphora.     The  Lens,  2:  65-91.  pi.  1-3.  1873. 

Smith,  Hamilton  Lanphere.  Species  diatomacearum  typicae.  ( — ^p.)  New  York. 
1874.  NM. 

Accompanied  by  slides. 

Smith,  Hamilton  Lanphere.  Notes  on  Cent.  I  of  the  "Species  typicae  diatoma- 
ceanim."     Am.  Joum.  Micr.  2:  99-103.  1877. 

Smith,  Hamilton  Lanphere.  A  contribution  to  the  life  history  of  the  Diatoma- 
ceae. Proc.  Am.  Soc.  Micr.  8:  30-66.  pi.  1-5.  f.  1-14.  1886,  0:  126-167.  pi. 
1-6.  f.  1-6.  1888. 
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Smith,  Sir  James  Edward.     The  English  flora,  by  Sir  James  Edward  Smith.     5  v. 

in  6.    London,  Longman,  Rw^,  Orme,  Brown,  (treen,  &  I»ngman,  .1824-36. 

LC.    AoR. 
Diatomaceae,  v.  5.  p.  401-415.  1833. 

Smith,  Rev.  William.  Notes  on  the  Diatomaceae;  with  descriptions  of  British 
species  included  in  the  genera  Campylodiscus,  Surirella  and  Cymatopleura. 
Ann.  Mag.  Nat.  Hist.  II.  7:  1-14.  pi.  1-3.  1851. 

Smith,  Rev.  William.  Notes  on  the  Diatomaceae;  with  descriptions  of  British 
species  included  in  the  genus  Pleurosigma.  Ann.  Mag.  Nat.  Hist.  II.  9: 
1-12.  pi.  1-2.  1852. 

Smith,  Rev.  William.  A  synopsis  of  the  British  Diatomaceae;  with  remarks  on 
their  structure,  functions  and  distribution;  and  instructions  for  collecting  and 
preserving  specimens  .  .  .  The  plates  by  Tuffen  West.  v.  1.  xxxiv,  89  p.  31 
pi.  [incl.  front.].  1853.  v.  2.  xxx,  107  p.  pi.  32-42,  A-E  [incl.  front.].  1856.  Lon- 
don, Smith  and  Beck,  1853-6.     26  cm.  Agr. 

Smith,  Rev.  Wiluam.  Notes  on  an  excursion  to  the  south  of  France  and  the  Au- 
vergne  in  search  of  Diatomaceae.    Ann.  Mag.  Nat.  Hist.  II.  15:  1-9.  pi.  1.  1855. 

Smith,  Rev.  William.  On  the  determination  of  species  in  the  Diatomaceae.  Quart. 
Joum.  Micr.  Sci.  3:  130-135.  1855. 

Smith,  Rev.  Wiluam.  Notes  on  an  excursion  to  the  Pyrenees  in  search  of  Diatom- 
aceae.    Ann.  Mag.  Nat.  Hist.  II.  19:  1-13.  pi.  1-2.  1857. 

Smithson.  Contr.  KnowL     Smithsonian  Contributions  to  Knowledge.     Sm.    Agr. 

Baiiey,  J.  W.  2»:  1-15.  1851.    «»:  1-48.  1861      7:  1-lfi.  1854. 

Stolt.    Stolterpoth,  Henry.    On  a  new  species  of  the  genus  Eucampia.    Joum. 

Boy.  Micr.  Soc.  2:  835-836.  f.  a-d.  1879. 
StrOse,  Bacillarienlager.    Strose,  K.     Das  Bacillarienlager  bei  Klieken  in  Anhalt 

von  K.  StrOee.     1  p.  1.  26  p.  2  pi.     Dessau,  L.  Reiter,  1884.     28  cm. 

.  .  .  Herzogliches  realgymnasium  zu  Dessau.     Festschrift  zur  XXXVII  ver- 

sammlung  Deutscher  Philologen  und  Schulmanner  zu  Dessau  in  den  tagen  vom 

1-4  Oktober  1884. 

Sv.  Vet.-Akad.  Handl.     Kongl.  Svenska  Vetenakaps-Akademiens  Ilandlingar. 

Agr. 

Cleve,  P.  T.  &  Gninow,  A.     17«:  1-121.  1880.     18^:  1-28.  1881.    Clove,  P.  T.  8e«:  1-194.  1894. 
a7»:  1-219.  1895.    84i:  1-22.  1900.    84«:  1-75.  1900.    84»:  1-21.    1900. 

Temp.  A  Br.    See  Br.  Sc  Temp. 

Thw.  Thwaites,  George  Henry  Kendrick.  On  conjugation  in  the  Diatomaceae. 
Ann.  Mag.  Nat.  Hist.  20:  9-11.  pi.  4.  1847. 

Thw.  Thwaites,  George  Henry  Kendrick.  Further  observations  on  the  Diatom- 
aceae; with  descriptions  of  new  genera  and  species.  Ann.  Mag.  Nat.  Hist. 
II.  1:  161-172.  pi.  11-12.  1848. 

Toni,  Giovanni  Battista  de,  i.  e.  Johannes  Baptista  de.  Syllo*^  algarum  omnium 
hucusque  cognitarum.  v.  2.  Bacillarieae.  Sectio;  1.  Rhaphideae,  3  p.  1.  cxxxii, 
490  p.  1891.  Sectio  II.  Pseudorhaphideae,  3  p.  1.  p.  491-817.  1892.  Sectio  III. 
Cryptorhaphideae,  3  p.  1.  p.  819-1556.  Repertorium,  8,  ccxiv  p.  1894.  Patavii, 
sumptibus  auctoris  typis  seminarii,  1891-94.     24  cm. 

Bibliotheca  diatoraologica  seu  catalogus  librorum  et  collectionum  exsiccatarum 
Bacillarieas  quascumque  sistentium,  curante  J[ulien]  Deby.  Se<»tio  I.  p.  v- 
cxxxii. 

Repertorium  geographico-polyglottum  in  usum  Sylloges  algarum  omnium, 
curavit  Hector  i.  e.  Ettore  de  Toni.  Agr. 

Townsend,  C.  H.  Dredgings  and  other  records  of  the  United  States  Fish  Com- 
mission steamer  Albatross,  with  bibliography  relative  to  the  work  of  the  vessel. 
Bept.  XT.  S.  Oomm.  Pish.  1900:  387-562.  pi.  1-7.  1901. 
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Trans.  Am.  Micr.  Soc.    TraiiRactions  of  the  Americ-an  Micro8<opical  R<Kiety.     LC. 

Besscy,  C.  E.  81:  61 -S5.  1900. 

Trans.  Bot.  Soc.  Edinb.  TmnrtactioiiH  of  the  Botanical  ScH-iety.  Edinhunjh. 

NM-     Agr, 

C.n'ville,  K.  K.  8:  2:«-238:  43<>-441.  mm 

Trans.  Micr.  Soc.  Lond.  TraiiHactions  of  the  Microscopical  Society  of  Loncktu. 
SerieH  II.  L(\     St  r{.. 

SiT'u^a  II.  V.  1-15  bound  with  Quart.  Journ.  Micr.  Scl. 

Arnott,  G.  A.  Walker-.  6:  H5-H7.  1H.W. 

Donkin,  A.  S.  6:  12-34,  IMH. 

(Jn-gory,  W.  1:  92-99.  1853.     2:  104-100.  1854.    3:  10-15.  1855.    4:  35-48,  1856.     6:  G7-SX.  iN*:. 

CJn'ville,  H.  K.  8:  28-32;  102-124.  18ti0.  9:  39-45:  67-87.  1861.  10:  18-29;  41-55;  m-m.  IN62.  11; 
13-21;  36-53;  63-76.  lim.  Ifl:  8-14:  81-94.  1864.  13:  1-10;  24-34;  43-75;  97-105.  1>^'».  14:  1-9. 
77-86;  121-130.  18<i6. 

Lauder,  H.  S.  12:    6-8:  75-79.  1864. 

Nomiaii,  G.  8:  59-71.  1860.    9:  5-9.  1861. 

Roper,  F.  C.  S.  2:   67-80.  1854.     7:1-24.1859.     8:65-58.1860.     11:53-452.1863. 

Shadbolt,  G.  2:  13-18.  1854. 

Wallich,  G.  ('.  8:  3(^55.  im). 

West,  T.  6:  147-153.  1860. 

Trans.  N.  Y.  Acad.  Sci.   Transactions  of  the  New  York  Academy  of  Sciences. 

NM.    AoR. 

Hii'H,  11.  13:  Hi5-l(i0.  IM>4. 

Trans.  Boy.  Soc.  Edinb.     Transactions  of  the  Royal  Society  of  Edinhurgh.      St 

Gn'gory,  W.  21:  47:^-542.  1851. 

Trans.  Wise.  Acad.  Transactions  of  the  Wisconsin  Academy  of  Sciences,  \tu  ainl 
Letters.  NM.    Agr. 

make,  W.  V.  14:  107-111.  1903. 

Truan.  Trian  y  Liard,  Alfredo.  Ensayo  sobre  la  sinopsis  de  las  diatomea:?  tlf 
Asturias.  Anal.  Soc.  Bspan.  Hist.  Nat.  13:  307-364.  pi.  7-10,  1884.  14: 
239-256.  pi.  2  5.  1885. 
Truan  &  Witt,  Diat.  Hayti.  Trian  y  Liard,  Alfredo  i  nd  Witt,  Otto  X. 
Die  diatomaceen  der  polycystinenkreide  von  J^r^mie  in  Hayti,  Wesiindiea. 
24  p.  7  pi.     Berlin,  R.  Friedlander  <&  Sohn,  1888.     30i  cm.  Ar.R. 

Turp.    TuRPiN,  P.  J.  F.     Observations  sur  le  nouveau  genre  Surirella.    Mem.  Has. 

Hist.  Nat.  16:  361-368.  pi.  15.  1828. 

XT.  S.  Exploring  Expedition.     During  the  years  1838-1842,  under  the  command  i»f 

Charles  Wilkes,  U.  S.  N.  LC.    Aob. 

Bailey  &  llurvoy,  Diatomaceae.  17:  175-182.    Tht»  completed  report  included  In  vdumc  17  did 

not  app*'Br  until  1874.    The  diatomaceae  however  were  first  published  by  Harvey  A  Bailiy. 

Proc.  Acad.  PhUa.  6:  430-431.  1854,  and  reprinted  In  Quart.  Journ.  ICier.  Sci.  3:  93-M.  IS.'w. 

Van  Heur.  Synop. — Treat.  Diat.-  Types.    See  Heurck,  Henri  van, 
Verh.  Natiirhist.  Ver.  Bheinl.  u.  Westph.     Verhandlungen  des  Xaturhistoriseben 
Vereins  der  Preussischen  Rheinliinde  und  Westphalens.     Honn.  .SC 

Schultw",  M.  S.  flO:  1-41.  18(a 

Verh.  Russ.  Micr.  Gesell.  Verliandlungen  der  Russisch-kaiserlichen  mineralogi'^'hen 
(lesellschaft  zu  St.  Petersburg.  Series  II.  [3AUM('KH  HMUEPAT()I\UVr(M  . 
UETEPBYPR  K.UX)  MllHKPA.;i()rM4ECKAn)  OBIUECTBA.  BTOPAH 
CEPliL]  (iS. 

Witt,  ().  N.  II.  28:  137-177.  1880. 

Verh.  Zool.  Bot.  Ges.  Wien.  Verhandlungen  der  kaiserlich-koniglichen  z<m»1»>- 
gisch-l)otanischen  (iesellschaft  in  Wien.  Ac. it 

Grunow,  A.  10:  503-582.  I8(i0.     18:  315-472:  :)4.5-.->S8.  18(.2.     13:  137-162.  18fi3, 

Walk.  &  Chase,  Notes  on  Diatoms.  Walker,  W.  V.  and  Chase,  Harvey  H.  N<»t^ 
on  some  new  or  rare  diatoms.  3  ser.  in  2  pts.  Utica,  N.  Y.  Curtiss  &  Childsand 
Flint,  Mich.  Daily  News  Print.     1886-1887.     27  cm. 

Ser.  1.0  p.  2  pi.  1. 
SvT.  11-111.  12  p.  3  pi. 
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WelBse,  J.  F.    Mikroskopische  untersuchung  des  guano.    Bull.  Acad.  St.  Petersb. 

12:  120-125.  pi.  1-2.  1868. 
West,  TrFFEN.    On  the   structure  of   Rhabdonema  and   other  Diatomaceae  with 

compound  frustnles.     Quart.  Joum.  Micr.  Sci.  6:  186-188.  1858. 
West,  Tl'Ffen.     Remarks  on  some  Diatomaceae,  new  or  imperfectly  described,  and 

a  new  desmid.     Trans.  Micr.  Soc.  Lond.  N.  S.  6:  147-153.  pi.  7.  1860. 
Wigand,  A.    Bemerkungen  tiber  einige  diatomaceen.    Hedwigia,  2:  41^6.  pi.  7. 

1860. 
Wildem.  Alg.  Buitenz.    Wildeman,  E.  de.     Les  Algues  de  la  flore  de  Buitenzorg; 

essai  d'une  flore  algologique  de  Java,    xi,  457  p.  16  pi.  149  f.    Leide,  E.  J.  Brill. 

1900.     25i  cm. 

Diatomaceae.    p.  150-371.  f.  47-138. 

Williamson,  W.  C.  On  a  new  British  species  of  Campylodiscus.  Ann.  Mag.  Nat. 
Hist.  II.  1:  321-322.  f.  1.  1848. 

Witt,  Otto  N.  Bericht  iiber  die  untersuchung  zweier  diatomaceen-gemische.  Ein 
beitrag  zur  kenntniss  der  flora  der  siidsee.  Joum.  Mus.  Oodef.  1:  63-70.  pi.  8. 
1873. 

Witt,  Otto  N.  Ueber  den  p>olierschiefer  von  Archangelsk-kurojedowo  im  gouv. 
Simbirsk.    Verh.  Buss.  Min.  Qesell.  II.  22:  137-177.    pi.  6-12. 1886.     AGR.* 

WoUe,  Diat.  N.  A.  Wolle,  Francis.  Diatomaceae  of  North  America,  illustrated 
with  twenty-three  hundred  figures  from  the  author's  drawings,  p.  i-xiii,  15-47. 
1  1.  112  pi.  with  explanatory  leaves,  port.  Bethlehem,  Pa.  The  Comenius 
Press.     1890.    24i  cm.  AGR. 

Woolman,  Lewis.    A  review  of  artesian  well  horizons  in  southern  New  Jersey.    With 
notes  of  new  wells  in  New  Jersey,  Delaware  and  South  Carolina  and  also  in  Phila- 
delphia, Pa.    Bep.  Sta.  QeoL  N.  J.  1891:  223-232.  pi.  1.  1892. 
Reprinted  1  p.  1.  12  p.  1  pi.  1892. 

W.  Smith,  Synop.  Brit.     See  Smith,  William. 

Zeitach.  Deut.  Qeol.  Gesell.     Zcibichrift  der  Deutschen  geologischen  Gesellschaft . 

GS. 
NoetUng.  F.  85:  31S-3M.  1883. 


Digitized  by 


Google 


Digitized  by  LjOOQIC 


PLATE   XLIV. 


421 


Digitized  by 


Google 


PLATE  XLIV. 

Fig.  I  —Amphora  hnnshuensis  Mann.    Enlarged  500  diameters.    Description,  p.  376. 

Fio.  2.— Amphora  baccata  Mann.    Enlarged  575  diameters.    Def»cription,  p.  873. 

Fig.  S.— Amphora  cresccns  Mann.    Enlarged  600  diameters.    Description,  p.  374. 

Fig.  4.—Achnanthr8  dispar  Mann.    Enlarged  800  diameters.    Description,  p.  827. 

Fig.  h.—Achnanthes  dispar  Mann.    Enlarged  800 diameters.    Description,  p.  327. 

Fig.  e.—IHmercgramma  injlatum  Mann.    Enlarged  1,000  diameters.    Description,  p.  327. 
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Diatoms  of  the  Genera  Amphora,  Achnanthes,  and  Dimeregramma. 
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PLATE  XLV. 

Fig.  l.^Adinoptychus  aliemaiu  Mann.    Enlarged  1,000  diameters.    Description,  p.  270. 
Fio.  2.—Actimypt]tchn»  planus  Mann.    Enlarged  740  diameters.    Deacrlptlon,  p.  271. 
Fir..  ^.—Actinoptt/chits  radultis  Mann.    Enlarged  575  diameters.    Description,  p.  271. 
FiQ.  4.—As(cromphcUits  luuniJi  Mann.    Enlarged  612  diameters.    Description,  p.  276. 
Fio.  r\—A8(cromphalu8  furt  hcurckii  Mann.    Enlarged  660  diameters.    Description,  p.  276, 
Fig.  e.—stephanoppxis  triscnlpta  Mann.    Enlarged  550  diameters.    Description,  p.  245. 
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Diatoms  of  the  Genera  Actinoptychus,  Asteromphalus,  and  Stephanopyxis. 
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PLATE  XLVT. 

Fio.  l.—Biddnlphia  nlankinittin  Mann.     Enlarged  .ViO  diameterh.    Description,  p.  298. 

Fio.  2.—lii>hitU]thin  roperiaua  Grev.  (a  smooth  variety)^.   Enlarged  •ftW  diameters.    Description.  p.JK 

Fio.  ^.—Biddu/phia  culciUUa  Mann.    Enlarged  660  diameters.    Description,  p.  800. 

Fi«.  A.—Biddulphin  subjuncta  Mann.     Enlarged  660  diameters.    Description,  p.  311. 

Fiu.  b.—JiiddulpIiia  luininosa  (Temp,  and  Br.)  Mann.    Enlarged  660  diameters.    Description,  p.'A)rk. 
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Diatoms  of  the  Genus  Biddulphia, 
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PLATE  XLVn. 

Fio.  1. — Biddulphia  ext^msa  Mann  f zonal  view).    Enlarged  575  diameters.    Deecriptlon,  p.  802. 
Fia.  2.— Biddulphia  extensa  Mttiin  ( valval  view) .    Enlarged  675  diameters.    Description,  p.  S02. 
Fig.  Z.— Biddulphia  scuicUum  Mann.    Enlarged  376  diameters.    Description,  p.  30i>. 
Fig.  A.^ Biddulphia  gladiorum  Mann.    Enlarged  760  diametera.    Description,  p.  804. 
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Diatoms  of  the  Genus  Biddulphia. 
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PLATE  XLVIII. 

FitJ.  \.—(hi<rit)o(iiiinti>  (tr/ormntns  'Utinn.    Enlarged  5.')0  diameters.  Dencriptlon,  p.  250. 

Vui.  2. — <  "ittfriniHlisrni*  dcforuuil n«  Mann.    Enlarged  550  diameters.  Description,  p.  250. 

Fui.  'S.—Ot^chuMlitcns pu^tulntus  Mann.     Knlarge<l  375  diameters.  Deseription,  p.  257. 

Fkj.  A.—('iHicino(iUcH»  robustim  Grev.  (variety  with  open  girdle).  Enlarged  375  diameterv.     Descrip- 
tion, p.  258. 
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Diatoms  of  the  Genus  Coscinodiscus. 
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PLATE  XLIX. 

Fkj.  l.—CosnnodiBcug  undulosu*  Mann.    Enlarged  560  diameters.    Description,  p.  259. 

Kio.  2.—  ('o8cinodi8cuii  margimUm  Ehrenb.  variety  (?)    Enlarged  876 diameters.    Description,  p.  i!53. 
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Diatoms  of  the  Genus  Coscinodiscus. 
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PLATE  L. 

Fio.  \.—f^oftrinodisrmt  vrrrrnnrfus  Mann.    EnlargtHl  600  diameters.    Description,  p.  2G0. 
Fkj.  2.—('}/clotelUi  rfffimi  Mann.    Enlarged  600  diameters.    Deocriptlon,  p.  285. 
Fio.  Z.—Mrlo»ira  viedum  Mann.    Enlarged  500  diameters.    Deflcriptlon,  p.  288. 
Fig.  A.—MtloMm  gcopos  Mann.    Enlarged  600  diameters.    Description,  p.  289. 
Fi<f.  5. — StidtKlUrus  gelidu*  Mann.    Enlarged  600  diameters.    DescriptiOD,  p.  268. 
Fi(».  ^.—TripntUiU'us  bcringemis  Mann.    Description,  p.  278. 
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Diatoms  of  Several  Genera. 
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Fio.  l.—Mflonra  coronaria  Mann  (zonal  view).    Enlarged  600  diametera.     Description,  p.  287. 
Fig.  2.—Mdmira  coronaria  Mann  (valval  view).    Enlarged  600  diameters.     Description,  p.  237. 
Ftg.  Z.—Campylodi8cii8  galapagensis  Mann.    Enlarged  800  diameters.    Description,  p.  887. 
Fig.  4 — Trigonium  rtistictim  Mann.    Enlarged  600  diameters.    Description,  p.  2M. 
Fig.  b.— Trigonium  adtq)er8um  Mann.    Enlarged  600  diameters.    Description,  p.  292. 
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Diatoms  of  the  Genera  Melosira,  Campylodiscus,  and  Trigonium. 
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PLATE  LI  I. 

Fig.  \.—Pta{jU}ijmmma  icrptmm  Maim  (valval  view).    Enlan^ed  375  diameters.    Description,  p. ; 
Fio.  2.—Pta<ri<Hfrannnn  Kcrptrum  Mann  (zonal  view).    Enlaixed  375  diameters.     Description,  p.  I 
Fig.  S.—Navirula  ridoiirhii  Grun.  (form ).    Enlarged  550  diameters.     Description,  p.  368. 
Fui.  4.—Naricula  cnnilinfnta  Mann.    Enlari^  515 diameters.    Description,  p.  341. 
Fig.  5.— Aari>M/M  gpfci<nui  Mann.    Enlarged  550  diameters.    Description,  p.  356. 
Fig.  6.— .Vat7<u/a  ijyrinidn  Mann.     Enlarged  660 diameters.    Description,  p.  344. 
Fig.  l.—Savicula  »imma  Mann.    Enlarged  600  diameters.    Description,  p.  357. 
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Plate  LI  I. 


Diatoms  of  the  Genera  Plagioqramma  and  Navicula. 
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PLATE  LIII. 

Pio.  l.—Xaiicula  undata  Mann.    Enlaiged  990  diameters.    Description,  p.  858. 

Fia.  2.~'NatHcula  ardua  Mann  (valval  view).    Enlarged  600  diameters.    Description,  p.  SS6. 

Fig.  Z.—Navicula  ardua  Mann  (zonal  view).    Enlarged  600  diameters.    Description,  p.  886. 

Fig.  A.—Naricula  prodiga  Mann.    Enlarged  600  diameters.    Description,  p.  852. 

Fio.  5.^Nai4nUa  pinguis  Maun.    Enlarged  376  diameters.     Description,  p.  850. 

Fig.  6.— A'aftV'u/a  intmuMa  Mann  (type).    Enlarged  875  diameters.    Description,  p.  346. 

Fig.  7.—Navicula  inveniista  Mann  (form).    Enlarged  875  diameters.    Description,  p.  346. 
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Diatoms  of  the  Genus  Navicula. 
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PLATE  LIV. 

Fio.  1.— T/ v>w//*cMv^  cmicentiiruif  Mann  (type).    Enlarged  600 dlamelen*.    Description,  p.  278. 
Fig.  2.—  TrijKMiiftenfi  c<»iciii(rims  Mann  (form).    Enlarged  600  diameter8.    Description,  p.  278. 
Fn,.  Z.—Tn'jKKtiticun  hi.rmt  Mann.    Enlarged  550  diameters.    Description,  p.  279. 
F  i«;.  4.—  TniHHli''cui<  rof^^miudt'Kcuif  Mann.    Enlarged  550  diameters.    Description,  p.  279. 
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Diatoms  of  the  Genus  Tripodiscus. 
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PREFACE. 


During  the  last  decade  the  National  Museum  has  acquired  large 
collections  of  Mexican  and  Central  American  plants.  These  collec- 
tions are  rich  in  new  material  but  evidently  they  are  not  sufficiently 
comprehensive  to  warrant  undertaking  the  publication  of  a  general 
flora  of  any  one  of  these  countries  without  further  exploration.  In 
order,  however,  to  make  public  the  scientific  results  of  preliminary 
studies  of  the  collections  a  series  of  papers  has  been  carried  on  in 
the  Contributions  from  the  National  Herbarium  under  the  title, 
"'  Studies  of  Mexican  and  Central  American  Plants,"  by  Dr.  J.  N. 
Rose,  associate  curator.  It  is  now  proposed  to  begin  a  similar  series 
under  the  title,  "  Studies  of  Tropical  American  Ferns,'"  by  Mr.  Wil- 
liam R.  Maxon,  assistant  curator.  Although  at  present  this  will 
deal  largely  with  Mexican  and  Central  American  collections,  it  will 
include  also  descriptions  of  new  and  noteworthy  West  Indian  species. 
South  American  forms  will  be  considered  also,  as  circumstances  may 
require. 

Frederick  V.  Coville, 
Curator  of  the  United  States  National  Herbarium. 
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STUDIES  OF  TROPICAL  AMERICAN  FERNS-NO.  1. 


By  Wiluam  R.  Maxon. 


INTBODTJCTIOH. 

In  this  and  following  papers  it  is  the  purpose  of  the  writer  to  pre- 
sent under  a  collective  title  some  results  of  studies  of  tropical  Amer- 
ican ferns,  especially  those  of  the  West  Indies,  Mexico,  and  Central 
America.  The  matter  is  designed  to  include  notes  on  some  of  the 
earlier  species,  corrections  in  nomenclature,  descriptions  of  new 
species  and,  when  material  warrants,  revisions  of  certain  genera  and 
smaller  groups  of  species. 

A  considerable  number  of  the  early  species,  of  those  even  which 
have  figured  longest  in  literature,  are  still  imperfectly  understood 
and  not  infrequently  appear  under  wrong  names.  To  determine  with 
exactness  these  historic  species  is  of  much  taxonomic  importance. 
The  accomplishment  of  this,  often  a  matter  of  extensive  detail,  is 
made  vastly  easier  than  formerly  to  American  students  by  the  large 
series  of  specimens  gathered  in  recent  years  by  American  collectors; 
but  even  with  these  at  hand  there  remain  other  considerations  which 
render  the  serious  studv  of  so  variable  a  group  more  than  ordinarily 
diiRcult.  As  chief  of  these — aside  from  the  usual  insufficiency  of  the 
diagnoses  and  the  location  of  the  historic  early  collections,  with  their 
numerous  types  and  frequently  cited  numbers,  in  European  her- 
baria— ^may  be  mentioned  the  lack  of  attention  given  in  the  past  to 
the  matter  of  type  localities  and  the  failure  to  appreciate  the  fact  of 
the  more  or  less  definite  geographical  distribution  of  species.  From 
this  there  has  resulted  the  greatest  confusion. 

To  illustrate :  The  extent  of  variation  even  in  a  suite  of  specimens 
from  a  single  locality  in  tropical  America,  these  known  absolutely 
to  constitute  but  a  single  variable  though  definitely  restricted  species, 
is  sometimes — and  this  in  no  one  genus  and  no  one  tribe — little  short 
of  astounding.  To  such  a  series  known  under  one  name  may  have 
been  joined  a  closely  allied  group  from  some  other  and  perhaps  dis- 
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tant  region,  this  also  with  its  various  forms  diverging,  it  may  be, 
along  quite  different  lines;  and  to  this  fast-growing  "polymorphic 
species  "  may  have  been  added  a  third  and  a  fourth  form,  each  with 
its  attendant  variations.  If  the  herbarium  material  at  hand  is  con- 
siderable and  represents  forms  from  a  wide  geographic  range,  the 
chance  of  determining  with  certainty  the  limits  of  the  several  species 
previously  merged  or  confused  is,  naturally,  improved;  yet  also  the 
greater  is  the  need  of  study  and  of  a  thorough  search  of  literature  in 
applying  the  names  correctly.  With  only  scant  material  available 
a  brief  diagnosis  of  a  Jamaican  or  a  Martinique  plant  might  be 
thought  to  apply  well  enough  to  Mexican  specimens,  in  the  absence 
of  specimens  from  the  type  region,  and  one  name  might  be  made  to 
apply  to  the  whole.  If  this  happened  a  century  ago  the  reference, 
whether  right  or  not,  may  have  the  weight  of  monographic  "au- 
thority "  of  the  intervening  period,  and  the  present-day  writer  may 
be  confronted  with  the  need  of  determining  the  boundaries  and  re- 
lationship not  of  one,  but  of  two,  three,  or  more  species,  as  the  case 
may  be.  Or,  the  original  form  having  been  rare  or  not  much  collected 
since,  the  name  given  to*  this  may  have  become  fixed  definitely  upon 
a  single  species,  but  this  very  different  from  the  original  and  pos- 
sibly from  a  distant  region.  On  the  other  hand,  the  older  writer,  in 
the  lack  of  connecting  forms  since  collected  in  abundance,  may  have 
recognized  far  too  many  "  species."  When,  finally,  the  limits  of  the 
several  allied  species  have  been  made  out,  it  may  appear  that  in  the 
case  of  any  or  all  of  these  which  may  have  received  names,  the  nomen- 
clatorial  type,  having  been  determined  not  by  selection  but  (often  of 
necessity)  by  mere  accident  of  first  discovery,  is  not  truly  typical  of 
the  species  and  represents  one  of  the  outlying  forms.  Under  these  cir- 
cumstances the  nonavailability  of  a  type  specimen  for  comparison  or, 
at  least,  a  lack  of  knowledge  as  to  its  exact  origin,  becomes  a  doubly 
serious  handicap. 

It  is  not  to  be  supposed  that  the  difficulties  mentioned  exist  in  a 
study  of  the  ferns  alone,  though  it  must  be  admitted  that  this  group 
in  particular  has  suffered  radically  diverse  treatment  at  the  hands 
of  various  students.  This  has  resulted  naturally  from  the  circiun- 
stances.  Fern  species,  partly  by  reason  of  their  ready  dispersal  and 
their  unusual  breadth  of  variation,  are  commonly  supposed  to  occupy 
extensive  ranges  that  would  at  once  be  discredited  for  the  great 
majority  of  phanerogams.  Undoubtedly  a  very  wide  distribution 
is  to  be  ascribed  to  many  tropical  ferns,  mainly  lowland  species,  and 
very  many  others  in  one  form  or  another  too  close  to  be  separated 
are  known  to  stretch  over  half  a  continent;  yet  marked  exceptions 
occur,  as  in  the  Cyatheaceae,  which  have  been  found  to  be  relatively 
local  in  range  and  in  which,  as  might  be  supposed,  definite  though 
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minute  diagnostic  characters  are  noted  upon  painstaking  study.  Too 
few  trustworthy  modem  data  are  available  in  published  form  to 
permit  of  more  than  general  deductions  as  to  geographic  distribution. 
The  problem  often  is,  at  present,  to  determine  whether  variations 
noted  are  local  and  essentially  individual  or,  rather,  are  susceptiblo 
of  correlation  with  geographic  and  physiographic  factors. 

In  this  connection  the  importance  of  further  field  work  should 
not  be  underestimated.  With  the  important  exception  of  Santo 
Domingo  and  certain  large  areas  in  Cuba  the  West  Indies  have  been 
fairly  well  covered  within  recent  years.  There  remain  on  the  North 
American  continent  Nicaragua,  Salvador,  Honduras,  and  the  vast 
humid  region  of  eastern  Mexico.  To  the  extreme  south  is  Panama, 
connecting  geographically  the  two  continents,  its  flora  nearly  un- 
known but  almost  certainly  containing  the  strong  South  American 
element  noted  in  that  of  Costa  Rica  immediately  to  the  north.  The 
exploration  of  eastern  Mexico  at  mid-elevations  toward  the  low- 
lands seems  especially  desirable  in  order  to  bring  to  light  many  of 
the  species  described  during  the  first  half  of  the  last  century.  Ex- 
ploration of  the  other  regions  mentioned,  particularly  of  Panama,  is 
hardly  less  important,  as  certain  to  afford  data  bearing  upon  larger 
problems. 

The  writer  wishes  to  extend  his  thanks  to  the  curators  of  the 
herbaria  mentioned  later  for  courteously  placing  at  his  disposal  for 
study  numerous  specimens  which  have  been  of  material  assistance. 

ASPLENITTM  SALICIFOLITJM  AND  CONFUSED  SPECIES. 

The  Asplenium  salicifoUum  of  Linnaeus  has  been  almost  uni- 
versally misidentified.  It  was  founded  upon  Plumier's  plate  60,  rep- 
resenting a  plant  described  by  Plumier  with  the  remark  that  he  had 
found  it  at  "  several  places  in  the  French  islands  of  America."  In 
identifying  the  Linnaean  species,  then,  we  should  expect  to  associate 
this  name  with  no  very  uncommon  plant  of  the  West  Indies.  To 
assist  us  there  is  a  passable  figure,  somewhat  idealized  but  yet  show- 
ing a  plant  since  many  times  collected  and  rarely  if  ever  referred  to 
under  its  right  name — commonly,  rather,  as  Asplenium  auriculatum 
Sw.,  a  name  given  originally  to  Brazilian  specimens.  Ample  Brazil- 
ian material,  lacking  in  American  herbaria,  might  show  the  true  ^l. 
auriculatum  to  be  a  different  species  from  the  West  Indian  specimens 
passing  under  that  name,  though  this  is  certainly  to  be  doubted ;  but 
in  any  event  these  West  Indian  specimens  undoubtedly  represent  the 
true  Asplenium  salicifoUum,  of  Linnaeus,  as  the  following  notes  are 
intended  to  show. 
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Asplenimn  saUdf  oUum  L.  Sp.  PI.  1080.  1753.  Plate  L.T. 

At  PI.  LV  is  shown  a  Cuban  plant,  which  is  one  of  a  series  collected  by  the 
writer  at  Monte  Verde,  Yateras,  Province  of  Orlente.<»  This  will  be  seen  to 
agree  closely  with  plate  60  of  Plumier,  particularly  in  the  following  characters : 
(1)  The  relative  length  of  stipe  and  lamina;  (2)  the  narrowly  ovate  frond* 
only  slightly  reduced  below  and  terminated  by  a  lobed  caudiform  segment;  (3) 
the  direction,  position,  and  shape  of  the  numerous  pinnae,  the  number  being 
nearly  the  same;  (4)  the  type  of  marginal  crenation.  In  this  last  character 
some  slight  allowance  must  be  made  for  plate  60,  as  in  the  case  of  many  others 
of  the  Plumier  figures ;  for  the  plant  to  be  placed  under  this  name  is  really  less 
regularly  and  more  deeply  croiate,  even  blcrenate  often  towards  the  base  of  the 
pinnse.  The  outer  portions  of  the  lower  pinnse  in  plate  60  are,  however, 
shown  rather  more  correctly  as  obliquely  serrate-crenate.  It  is  hardly  neces- 
sary to  add  that  the  venation  and  sori  shown  in  plate  60  are  Incorrect  for  any 
West  Indian  species  known  and  will  probably  remain  so.  The  pinnsB,  too,  are 
rather  closer  than  in  any  plant  seen  by  the  writer.  Taking  the  plate  as  a 
whole,  nevertheless,  it  is  evident  that  it  is  of  the  species  shown  at  PL  LV,  and 
nothing  points  to  this  more  certainly  than  the  shape  of  the  apical  portion. 

The  specimen  ^gured  in  plate  55  measures  69  cm.  in  length;  stipe  31  cm.; 
lamina  38  cm.  long,  17  to  18  cm.  broad.    The  texture  is  subcoriaceous. 

The  following  additional  specimens  in  the  U.  S.  National  Herbarium  may 
be  cited: 

Cuba:  Farallones  of   La   Perla,   north   of  Jaguey,   Yateras,    province   of 
Oriente,  altitude  540  to  585  meters,  Maxon  4376. 

Haiti  :  Ravines  northwest  of  Marmelade,  altitude  663  meters,  Nash  d  Tay- 
lor 1351. 

PoBTo  Rico:  Barranquitas,  Sinicnis  2602b;   Luquillo  Mountains,  P.  Wil- 
son 304. 

Jamaica:  Without  locality,  Jenman;  without  locality,  ex  herb.  BoL  Depi, 
Jamaica, 

Dominica:  Laudat,  Lloyd  332. 

Grenada  :  Murray  d  Elliott  24. 

Mexico  :  District  of  Cordoba,  State  of  Vera  Cruz,  Finck  46a,  142. 

Colombia  :  Santa  Marta,  altitude  750  meters,  H.  H,  Smith  2446. 
Some  of  these  specimens  are  submembranaceous  in  texture ;  and  several  have 
the  pinnffi  widely  overlapping  the  rachis  at  their  upper  base,  as  shown  by 
Hooker,^  but  without  free  auricles.    The  Jenman  plant  has  the  pinn«e  almost 
hastate  at  the  superior  base. 

Wright's  no.  848  from  Cuba,  cited  by-  Hooker  under  A.  auriculatum^  is 
missing  in  the  National  Herbarium.  In  the  Sauvalle  herbarium  at  Ha^-ana, 
Cuba,  this  number  is  Asplenium  abscissum  Willd.;  and  in  the  herbarium 
of  the  New  York  Botanical  Garden  it  Is  a  mixture  of  A,  abscissum  and  a 
reduced  state  of  A,  salicifoHum.  A  sheet  of  no.  848  in  the  D.  C.  Eaton  Her- 
barium, marked  as  coming  from  **La  Perla,  in  crevices  of  rocks,"  comprises 
three  plants,  viz.:  (1)  Asplenium  abscissum  Willd,,  (2)  A,  salicifoHum  (verum), 
and  (3)  the  reduced  form  here  included  under  A.  salicifoHum,  Matching  this 
inferior  state  are  two  Cuban  uunibers  collected  by  the  writer,  viz.,  4311  which 
grew  with  4306,  and  4375  with  4376.  These  and  certain  other  specimens  from 
the  West  Indies  and  especially  from  Central  America  would  probably   pass 

«No.  4306,  from  humus  and  well-rotted  logs  in  the  humid  forest,  altitude 
about  575  meters,  April  30,  1907. 
»  Sp.  Fll.  3:  pi.  111. 
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for  A,  hastatum  Klotzsch,  a  species  which  is  certainly  of  the  closest  alliance, 
if  indeed  it  should  not  be  merged  with  A,  salicifolium.  The  typical  ^i.  has- 
tatumy  well  illustrated  by  Hooker ,«  is  seen  in  Fendler's  144,  Venezuela  (herb. 
Gray),  between  which  and  the  West  Indian  A,  salicifolium  there  is  almost 
every  intermediate  stage.  It  seems  not  unlikely  that  A.  salicifolium  {verum), 
A,  auriculaium  Sw.,  .4.  semicordatum  Raddi,  and  less  certainly  A.  hastatum 
Klotzsch  are  all  referable  to  a  single  variable  polymorphic  species,  to  which 
must  probably  be  added  several  **  species"  proposed  by  various  writers,  for 
example,  the  A,  bicrenatum  of  Liebmann,  which  apparently  is  but  the  typical 
form  of  -4.  salicifolium. 

The  following  species  either  are  closely  related  to  ^4.  salicifolium 
or  have  been  confused  under  that  name  in  the  herbarium  material 
examined : 
Asplenium  inte^rerrimum  Spreng.  Acad.  Caes.  Leop.  Nov.  Act  10:  231.  1821. 

Plate  LVI,  Figure  2. 

Asplenium  salicifolium  integerrimum  Mett.  Abhand.  Senck.  Nat.  Gesell.  3: 
145.    1860. 

The  present  species  was  described  briefly  from  Porto  Rlcan  specimens,  has 
since  been  collected  in  Porto  Rico,  and  probably  forms  the  greater  part  of 
Wright's  no.  841  from  Cuba.  (See  footnote  under  A,  rectangulare,  following.) 
It  was  originally  described  by  Sprengel  in  these  words: 

A.  fronde  pinnata,  pinnis  altemis  petiolatis  lanceolatis  acuminatis  basi  cunea 
tis,  rachi  marginata,  sorls  para  Hells. 

In  Portoricco  ad  arborum  radlcea    Bertier. 

Stipes  semiteres,  glaber.  Frons  bipedalis,  lanceolata.  Pinnae  spithameae 
glaberrlmae,  lanceolatae,  acuminatae,  integerrimae,  margine  sut>diaphano. 

Cum  nulla  alia  specie  confundenda. 

The  following  more  complete  description  is  drawn  mainly  from  a  series  of 
specimens  collected  by  the  writer  in  the  Yateras  region  of  Oriente  (Santiago) 
Province,  Cuba,  in  the  heart  of  the  territory  so  thoroughly  botanized  by  Wright : 

Fronds  few  (2  or  3),  75  to  80  cm.  long,  lax,  borne  closely.  Rhizome  short- 
repent,  with  a  noticeable  tuft  of  long  filiform  dark  brown  chaff;  stipe  25  to 
30  cm.  long,  dull  brownish  stramineous,  stout,  sulcate  in  drying;  lamina  very 
chartaceous,  50  to  55  cm.  long,  simply  pinnate,  ovate,  comprising  at>out  8  pairs 
of  narrow-spaced  ascending  sut>opposite  to  alternate  pinnae  and  a  large  termi- 
nal segment  at>out  the  size  of  the  basal  pinnse;  rachis  narrowly  alate;  pinnae 
nearly  of  the  same  size  and  outline,  the  5  or  6  lower  pairs  subpetiolate,  15  to 
16  cm.  long,  2.5  to  2.7  cm.  broad,  the  others  2  to  3  cm.  shorter,  all  exactly 
lanceolate,  straight  or  slightly  falcate,  attenuate  in  the  outer  third,  at  the  base 
nearly  equal,  the  superior  margin  cut  away  to  about  40^,  the  inferior  to  alx)ut 
30**,  the  base  thus  strongly  cuneate;  margins  absolutely  entire  throughout, 
hyaline;  sori  about  12  pairs  to  the  pinna,  equidistant  or  slightly  nearer  the 
midvein,  1.5  to  2  cm.  long,  borne  at  an  angle  of  al)out  25°  on  the  anterior  branch 
of  the  mostly  twice  or  thrice  dlchotomously  forked  veins;  indusium  firm, 
narrow,  1  mm.  wide,  persistent,  recurved  and  inconspicuous  at  maturity. 

A.  integerrimum  may  have  a  considerable  range  through  the  West  Indies. 
It  appears  not  to  occur  in  Jamaica,  If  one  may  Judge  from  recent  large  collec- 
tions, mainly  of  ferns,  from  that  island.  Fendler's  no.  96  from  Trinidad 
(G,  N)  may  l)e  referred  here  tentatively,  though  the  narrow  spreading  plnn^ 
(mainly  opposite),  the  more  reduced  upper  pinnae,  and  the  deeply  cleft  terminal 
segment  indicate  a  form  possibly  distinct 

<»Sp.  F11.3:  pi.  112. 
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The  specimens  seen  by  the  writer  are  as  follows:* 
PoBTO  Rico  :  Near  Adjuntas,  8inteni8  4381,  determined  by  Kuhn  as  A.  salici- 

folium.     (G) 
Cuba:    Near  Monte  Verde,   Wright  841   (G,  2  sheets;   herb.   SauvaUe). 
Yateras   district    (several    localities:  Santa    Ana,    Bella    Vista,    Monte 
Verde,  La  Perla,  Las  Gracias,  etc.),  Province  of  Orlente,  altitude  420  to 
625  meters,  on  stumps  and  tree  trunks,  Maofon  4196,  4223,  426da,  4327, 
4379,  4479,  4494a.    (AU  in  N)     SevUla  Estate,  in  the  Sierra  Maestra  west 
of  Santiago  de  Cuba,  Province  of  Oriente,  altitude  900  meters,  Taylor 
456.     (Y,  N) 
In  the  herbarium  of  the  Missouri  Botanical  Garden  there  is  a  sheet  (prop- 
erly lal)eled  A,  integerrimum)  without  data,  other  than  that  it  is  of  the  Bem- 
hardi  herbarituu. 

The  perfectly  entire  margins  will  distinguish  tills  species  at  once  from  all 
excepting  A,  neogranatenae,  to  which  it  must  be  nearly  allied.    See  under  A. 
neogranatense, 
Asplenium  rectanerulare  Maxon,  sp.  nov. 

Frond  95  cm.  long;  stipe  40  cm.  long,  brownish,  from  an  Incomplete  short- 
repent  rhizome  clothed  with  lanceolate  attenuate  brownish  iridescent  scales 
about  1.5  cm.  long;  lamina  oblong-ovate,  55  cm.  long,  25  cm.  broad,  comprising 
about  10  pairs  of  simple  distant  horizontal  pinnte  and  a  similar  large  terminal 
segment;  lowermost  plnnse  subopposite,  succeeding  ones  gradually  alternate,  all 
but  the  uppermost  petiolate  (3  to  4  mm.) ;  lower  and  middle  pinnae  of  nearly 
equal  size  and  form,  14  cm.  long  by  3  cm.  broad,  falcate,  oblong-lanceolate, 
broadest  Aear  the  base  but  of  nearly  equal  width  In  the  basal  third,  then  taper- 
ing very  gradually  to  a  narrow  acuminate  upcurved  apex,  at  the  base  decidedly 
unequal,  the  upper  side  exactly  rectangular  and  rounded  (not  auriculate),  the- 
lower  cut  away  in  a  straight  line  to  an  angle  of  35°  from  the  mid  vein;  margins 
of  the  upper  base  crenate,  of  the  middle  and  outer  portions  of  the  pinn»  irregu- 
larly and  inconspicuously  shallow  crenate-serrate ;  sori  10  or  11  pairs  to  the 
pinna,  16  to  20  mm.  long,  narrow,  nearer  the  midrib  than  the  margin,  borne 
at  an  angle  slightly  less  than  30°,  slightly  curved,  continuous  on  the  successive 
anterior  branches  of  the  twice  or  thrice-forked  veins;  indusium  1  mm.  broad, 
firm,  appearing  much  narrower  when  recurved  at  maturity. 

Type  in  the  U.  S.  National  Herbarium  no.  50359,  collected  in  eastern  Cuba 
by  Charles  Wright  (no.  841  in  part),^  in  1859  or  1860;  distributed  as  A.  salici- 
folium  L.  Known  also  from  Haiti :  Nash  d  Taylor  1123,  from  Mount  Malauvre, 
altitude  nearly  500  meters,  growing  on  a  shaded  bank  (Y,  N). 

» In  this  as  in  following  papers  the  herbaria  from  which  specimens  are  cited 
will  be  indicated  by  letters;  E,  D.  C.  Eaton  Herbarium  at  Yale  University; 
G,  Gray  Herbarium;  M,  herbarium  of  the  Missouri  Botanical  Garden;  N,  her- 
barium of  the  U.  S.  National  Museum  (U.  S.  National  Herbarium) :  S,  h«^ 
barium  of  Capt.  John  Donnell  Smith;  Y,  combined  herbaria  at  the  New  York 
Botanical  Garden. 

*  In  the  Gray  Herbarium  there  are  two  sheets  of  no  841,  both  being  A.  «»- 
tegerrimum;  and  no.  841  in  the  Sauvalle  Herbarium  at  Havana,  Cuba,  is  the 
same.  The  material  which  should  be  under  this  number  at  the  D.  C.  Eaton 
Herbarium  is  not  to  be  found,  nor  is  this  number  in  the  herbarium  of  the  New 
York  Botanical  Garden.  Christ  (Engler's  Bot.  Jahrb.  24:105.1897)  has  listed 
a  specim^  of  no.  841  as  A,  vomeriforme  Hook.  (Sp.  Fll.  3:  109.  pU  162.  1860). 
The  plant  thus  referred  maj'  be  either  A.  salidfoUnm  or  A.  rectangulare^ 
A.  vomeriforme  Is  apparently  confined  to  Peru  and  seems  quite  distinct  from 
either. 
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The  present  species  must  be  closely  related  to  the  form  regarded  by  Mettenius 
as  typical  A.  salicifolium  and  fignred  by  hlm,^  presomably  on  a  PeruTian  plant, 
collected  by  Poepplg,  this  being  the  only  specimen  cited  by  him  as  of  the  typi- 
cal form.  Dor  specim^is  of  A,  rectanffulare  differ  in  having  the  pinnse  longer- 
stalked,  broader,  and  with  less  pronounced  marginal  serrations.  The  general 
form  of  the  plnnse  is  exactly  the  same. 

i     Asplfnium  integerrimum  and  A.  kapplerianum,  reduced  to  varietal  rank  by 
Mettenius,  are  here  dealt  with  separately. 

Aspleniom  obtusifoliom  L.  Sp.  PL  1080.  1753.^ 

f  Asplenium  repandulum  Kunze,  Linntea  9 :  65.  1834.    (Type  from  Peru.) 
Asplenium  riparium  Leibm.  Dansk.  Vid.  Selsk.  Skr.  V.  1:  244.  1849.     (Type 

from  Mexico.) 
Not  closely  related  to  A.  salicifolium,  but  distributed  under  that  name,  is 
Mosen*s  no.  2111  from  Caldas,  Minas  Creraes,  Brazil,  which  must  be  referred  to 
the  Dolymorphlc  A.  ohtusifolium  ranging  through  the  West  Indies  and  in  larger 
States  from  Mexico  to  Peru  and  Brazil.  That  which  Hooker  considered  the 
most  typical  form  of  the  species  he  figured  ^  as  A.  riparium  Liebmann,  a  name 
first  applied  to  Mexican  specimens;  but  the  plate  is  drawn,  probably,  from  a 
Brazilian  plant,  several  of  which  are  cited;  none  of  the  Mexican  and  Central 
American  specimens  shows  quite  the  same  extreme  development,  while  the 
Brazilian  specimen  above  mentioned  agrees  exactly. 

The  peculiarities  of  the  species  in  this  broader  sense  are  well  brought  out  by 
Hooker,  who  places  the  better  known  dwarf  mainly  lobed  or  laciniate  form  as 
the  "  var.  obtusifolium  "  of  A.  riparium,  notwithstanding  its  priority  of  name. 
Hooker's  opinion  on  the  specific  identity  of  these  widely  varying  forms  is  here 
adopted ;  reluctantly,  however,  not  only  because  of  the  inordinate  breadth  thus 
ascribed  to  the  species,  but  also  on  account  of  the  manifestly  inappropriate  name 
under  which  the  extreme  form  must  rest  along  with  the  typical  West  Indian 
form  to  which  it  is  properly  applicable. 

The  following  specimens  are  in  the  U.  S.  National  Herbarium : 
L  West  Indian  fobm  (mainly).    Fronds  small;  pinns  usually  obtuse,  sharply 
cuneate  at  the  base,  sometimes  nearly  entire,'  with  sinuate-dentate  margins, 
or  more  often  de^ly  lobed  and  irregularly  laciniate,  with  sharply  erose- 
dentate  margins. 

PoBTO  Rico  :  Utuado,  Sintenis  6443,  6533. 
Gbenada:  Elliott  94. 
Dominica;  Rosalie,  Lloyd  G&S, 
Montsebbat;  Turner. 
Tbinidad  :  Fendler  130. 
Colombia  ;  Santa  Marta,  ff.  H.  Smith  1126. 
II.  Continental  fobm.    Fronds  large  (up  to  60  cm.  long) ;  plniue  larger  and 
more  numerous,  nearly  all  auriculate  and  less  acutely  cuneate  at  the  base, 
toward  the  apex  acute  or    (in  the  Mos«i   specim^i)    attenuate,  margins 
sinuate-dentate  or  irregularly  serrate-dentate.     (A,  riparium  Liebm.) 

Mexico:  Vall^  de  Cordoba,  State  of  Vera  Cruz,  Bourgeau  2014  (received 
as  A.  repandulum  Kunze) ;  District  of  Cordoba,  State  of  Vera  Cruz, 
FinckdSA. 

«  Abhand.  S^ck.  Nat  Qesell.  3:  144.  pi  i.  /.  J 4.  1860. 

•  Founded  on  the  West  Indian  Adiantum  alis  latioribus  of  Petlver  (Pter.  Am. 
no.  117  pi,  2.  f.  H,  1712,  incorrectly  cited  by  Linnaeus  as  /.  4), 

c  Sp.  FU.  3:  119.  ph  169, 

*  Hook.  &  Orev.  2:  ph  239.  1831. 
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Guatemala :  Pansamal&,  Alta  Verapaz,  altitude  1140  meters,  tow  Turckhcim 
(John  Donnell  Smith  630) ; «  near  the  Finca  Sepacuit^,  Alta  Verapaz, 
Cook  d  Qriggs  58;  wet  forest  floor  between  Sepacuit^  and  Secanquim, 
Alta  Verapaz,  altitude  1,000  meters,  Mcixon  d  Hay  3263. 
Costa  Rica:  without  locality,  WerckU  (det  Christ). 

Brazil:  Caldas,  province  of  Minas  Geraes,  Mosen  2111  (two  sheets;  also  in 
G) ;  near  Rio  Janeiro,   Wilkes  expedition^  as  A.  salicifolium;  without 
definite  locality,  Olaziou  1771  (listed  by  F^»  as  A.  salicifolium). 
A  second  si^ecimen  from  Costa  Rica  (Suerre,  Llanuras  de  Santa  Clara,  alti- 
tude 3(X)  meters,  John  Donnell  Smith  6885)  is  exactly  intermediate  between  the 
two  tyiies.    The  Mosen  specimens  are  the  most  extreme  of  all.    Hooker's  notes 
will  be  found  of  interest. 
Aspleniom  oligophyllum  Kaulf.  Enum.  Fil.  166.  1824. 

A  single  specimen  under  cover  of  A.  salicifolium,  in  the  Gray  Herbarium. 
Fendler's  no.  326,  from  Tovar,  Venezuela,  accords  well  with  Kaulfuss*  descrip- 
tion of  A.  oligophyllum,  and  this  number  is  so  referred  by  Hooker  in  hi^  de- 
scription of  the  species.  The  margins  are  correctly  said  to  be  "  obscurely  cre- 
nate-serrate."    The  broad  pinme  and  numerous  sorl  are  characteristic. 

Two  Brazilian  species,  Asplenium  escragnollei  F^^  and  A.  camptocarpum 
F6e,^  referred  here  by  Christensen,  appear  from  F^'s  excellent  illustrations 
entitled  to  recognition.  The  former  especially  seems  very  different  and  to  be 
allied  rather  to  the  CJolomblan  A.  ocaniense  Karst.,^  known  to  the  writer  from 
a  specimen  collected  by  H.  Plttier  (no.  708)  in  the  western  Cordillera,  State  of 
Cauca,  Colombia,  December,  1905. 

Asplenium  neogranatense  Ff*e,  7nie  M^m.  47.  pi.  1.^.  /.  1,  1854. 

A  species  with  a  few  entire  pinnce,  figured  by  F^  with  no  mention  of  the 
characters  offered  by  rhizome  and  chaff.    Apparently  in  its  few  sori  a  near  ally 
of  A.  integerrimum  Spreng.,  but  quite  remarkable,  as  noted  by  F^  in  the  great 
length  of  the  veins  which  are  borne  at  a  very  acute  angle  to  the  midveln. 
Asplenium  austrobrasiliense  (Christ)   Maxon. 

Asplenium  salicifolium  austrobrasiliense  Christ,  Denkschr.  K.  Akad.  Wiss. 
Wien.  Math.-naturw.  Klasse  79:  23.  pi.  5.  f.  1.  2.  pi.  8.  f.  3.  i.  1906. 

A  peculiar  form,  well  Illustrated  by  Dr.  Christ  and  supposed  by  him  to  be 
common  in  southern  Brazil.  It  has  no  near  alliance  with  the  true  salicifoUum, 
but  is  apparently  allied  to  A.  oligophyllum.  From  this  it  is  easily  distinct, 
obviously  in  its  more  numerous,  smaller,  and  gradually  reduced  upper  pinn« 
which  give  rise  to  an  enlarged  terminal  segment  (Instead  of  a  conform  termi- 
nal pinna),  in  its  fewer  more  spaced  sori,  and  especially  In  its  biplimatifid 
form  with  corresponding  modification  in  position  of  sori  indicated  by  Dr. 
Christ. 

The  original  material  has  not  been  seen  by  the  writer,  to  whom  it  is  known 
only  from  specimens  recently  sent  by  Dr.  Rosenstock  under  no.  296,  these  from 
the  Serra  do  Mar,  State  of  Sao  Paulo,  Brazil. 

The  form  from  Aplahy  listed  by  Dr.  Christ  as  true  salicifolium  is,  judging 
from  description,  referable  to  A.  oligophyllum  Kaulf. 

« First  determined  as  Asplenium  auriculatum  Sw.,  subsequently  as  A. 
cultrifolium  L. 

»  Crypt  Vase.  Br^s.  1: 64. 1869. 
<^  Crypt.  Vase.  Br§s.  1 :  62.  pL  15. 1869. 
^  Crypt.  Vase.  Br^s.  1 :  63.  pi.  16.  f.  1. 1869. 
<»  Fl.  Col.  1:  173.  pi.  86.  1861. 
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Asplenium  kapplerianum  Kunze,  Linnsea  21:  216.  1848. 

The  writer  has  seen  no  material  to  be  referred  to  this  species;  yet  it  seems 
desirable  to  call  attention  to  its  status  in  order  that  it  may  be  definitely  placed 
by  those  who  have  access  to  the  original  material. 

Asplenium  kapplerianum  was  founded  by  Kunze  on  specimens  collected  near 
Para  by  Kappler  (no.  1769).  The  author  refers  here  also  specimens  from  two 
additional  sources,  as  follows: 

I.  Surinam  plants  collected  by  Splitgerber  and  described  <>  by  that  writer 
under  the  Linn  jean  name  Asplenium  salidfolium,  Kunze  regards  Splitger- 
ber's  description  as  excellent  for  his  own  kapplerianum  and  compares  the  Suri- 
nam plants  with  what  he  considers  the  true  salicifolium  as  previously  elaborated 
by  him  ^  on  the  basis  of  Peruvian  plants  collected  by  Poeppig  (probably  the 
same  form  figured  by  Mettenius  as  typical  of  salicifolium).  But  here  Kunze 
falls  into  the  error  of  selecting  for  his  ** salicifolium,'*  as  already  pointed  out, 
an  obscure  plant  from  Peru;  whereas  the  true  salicifolium  is  a  West  Indian 
plant,  collected  in  several  localities  by  Plumier,  and,  as  has  been  shown,  well 
known  from  the  West  Indies  under  the  name  A,  auriculatum. 

II.  Guiana  plants,  listed  by  John  Smith  ^  as  A.  intefferrimum,  which  are  not 
the  integerrimum  of  Sprengel. 

Asplenium  integerrimum  and  A,  kapplerianum  were  merged  by  Moore  *  who 
cites  many  specimois.  From  description  A  kapplerianum  certainly  appears  to 
be  distinct  from  A,  integerrimum  and  rather  closely  related  to  A,  salicifolium. 
Si>lltgerl)er's  var.  /5  is  referred  by  Kunze  »  to  Asplenium  falx  Desv.^  which  is 
probably  a  true  synonym  of  salicifolium. 

In  conclusion  it  may  be  said  that  the  plant  figured  by  Mettenius  as 
A.  salicifolium  is  probably  still  without  a  name,  unless  it  is  found  to 
be  identical  with  A.  rectangulare  here  described. 

A  HEW  OENTJS  OF  ASPLENIOID  FEBKS. 

Holodictyom  Maxon,  gen.  nov.^  Plate  LVI,  Figure  4. 

Fronds  numerous,  densely  cespltose  upon  an  erect  rhizome,  simple,  linear- 
lanceolate,  chartaceo-membranaceous,  costate;  venation  wholly  areolate,  the 
areoles  in  al>out  5  or  6  series  on  either  side  of  the  costa,  free  included  veinlets 
none;  costal  areoles  elongate,  cuneate,  nearly  parallel  to  the  costa,  the  others 
oblique,  broader,  oblong,  mostly  hexagonal,  gradually  much  smaller  toward 
the  hyaline  margin ;  sori  elongate,  diverging  at  a  slight  angle  from  the  costa, 
confined  to  the  outer  vein  of  the  costal  areoles,  one  to  each  areole;  indusium 
single,  straight  or  nearly  so,  firm,  persistent,  attached  along  one  side. 

Type,  Asplenium  ghiesbreghtii  Foum. 

Holodictyum  differs  from  Asplenium  and  Diplazium  in  its  pronounced  hex- 
agonal   areolation,   this  accompanied   by   a   complete   suppression   of   lateral 

oTijds.  Nat  Gesch.  7:  418,  419.    1840. 

«►  Linnsea  9:  64.  1834. 

<^  London  Joum.  Bot.  1:  199.  1842. 

<*  Ind.  Fil.  138.  1859. 

'^  Linnsea  21:  216.  1848. 

^M^m.  Soc.  Linn.  Paris  6:  274.  1827.  See  Mettenius'  description  (Abhand. 
S^ick.  Nat.  Gesell.  3:  145    1860)  with  reference  to  F^*s  figure. 

^  The  name  is  from  Greek  5Xof,  whole,  and  dUrvoy,  a  net,  referring  to  the  com- 
plete anastomosis  of  the  veins. 
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nerves.  The  sorus  is  placed  uniformly  upon  the  longest  (outer)  side  of  the 
costal  areole;  otherwise  the  veins  of  the  whole  frond  are  of  equal  rank;  all 
are  discontinuous  in  direction,  adjoining  only  at  an  angle.  The  venation  thus 
shows  some  approach  to  the  type  of  Diplaziopsis ;  but  In  that  genus,  as  in 
Hemidictyum,  there  are  well-developed  lateral  nerves,  lost  in  a  network  only 
toward  the  margin. 

Species  two: 
Holodictyum  ghiesbrecrhtii   (Foum.)   Maxon. 

Asplenium  ghiesbreghtii  Foum.  Mex.  PI.  1:  111.  pi.  5.  1872. 

Described  and  figured  from  specimens  collected  by  Ghiesbreght  (no.  16)  on 
wet  rocks,  Barranca  de  Tlacolula,  Oaxaca,  Mexico,  1842-43.    This  numb^  is 
represented  in  the  U.  S.  National  Herbarium  by  a  portion  of  a  frond. 
Holodictyum  finckii  (Baker)  Maxon. 

Asplenium  finckii  Baker,  Ann.  Bot.  8 :  126.  1894. 

Described  from  specimens  at  Kew,  collected  in  the  District  of  Cordoba,  State 
of  Vera  Cruz,  Mexico,  by  Hugo  Finck.  Represented  in  the  U.  S.  National 
Herbarium  by  an  incomplete  frond  recently  received  from  Kew,  this  showing  the 
areoles  to  be  in  five  or  six  series,  not  in  four  as  described  by  Mr.  Baker. 

Chrlstenseh  has  suggested  that  A,  finckii^  which  apparently  was  founded  by 
Mr.  Baker  without  regard  to  the  earlier  A,  ghiesbregktii,  may  be  identical 
with  the  latter.  To  this  the  writer  is  at  present  unwilling  to  assent  The 
type  of  venation  in  the  two  type  specimens  is  the  same,  but  the  areoles  of  finckii 
are  actually  larger  and  relatively  broader;  the  sori  diverge  from  the  costa  at 
a  greater  angle  and  are  shorter,  those  of  ghiesbreghtii  (according  to  Foumier) 
even  attaining  a  maximum  length  of  one  inch.  Yet  we  refer  to  finckii  excellent 
si)ecimens  collected  from  shady  situations  among  rocks  in  a  long  deep  canyon 
near  G6mez  Farias,  State  of  Tamaulipas,  Mexico,  altitude  about  350  meters, 
by  Dr.  Edward  Palmer  (no.  336),  April,  1907,  which  differ  in  their  greater  sixe 
and  higher  average  number  of  series  of  areoles  and  in  having  the  sori  rather 
less  divergent  from  the  costa,  this  last  character  being  in  the  direction  of  ghic*- 
breghtii.  Whether  the  differences  noted  among  the  three  specimens  are  no 
greater  than  should  be  accounted  variations  within  a  single  species  can  not  be 
determined  with  certainty  from  the  material  at  hand;  but  it  seems  reasonable, 
on  the  strength  of  the  characters  mentioned  above,  to  recognize  for  the  preeent 
the  two  species  already  described. 

The  upper  and  apical  portion  of  a  normal  frond  of  Doctor  Palmer's  no.  336 
is  shown  in  PI.  LVI,  Fig.  4.  The  rhizome  of  the  plant  though  split  in  half, 
lengthwise,  yet  carries  fifteen  fronds,  which  must  be  about  lialf  the  original 
number  for  the  living  plant.  The  fronds  are  about  40  cm.  long  and  taper  v«7 
gradually  from  about  their  middle  to  a  long  attenuate  base,  being  narrowly 
winged  down  to  the  rhizome. 

THE  IDENTITY  OF  ASPLENITTM  EHIZOPHTIUrM  L. 

Three  very  different  elements  were  merged  in  Linnaeus  in  1753 
under  the  name  Asplenium  rhizophyUum.^  The  names  under  which 
these  have  usually  gone  are:  (1)  Caniptosoras  rhizophyUus^  applied 
to  the  fern  of  the  eastern  United  States,  (2)  Camptoaorus  sibiricus, 
restricted  to  an  Asiatic  species,  (3)  Fadyerda  prolifera^  for  a  West 

*Not  to  be  confusetl  with  the  second  Asplenium  rhizophyllum  of  Linnsus 
(Sp.  PI.  ed.  2.  1540.  1763),  discussed  at  page  490  of  the  present  paper. 
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Indian  plant.    The  last  is,  however,  an  invalid  name;  and  in  sub 
btituting  another,  occasion  may  be  taken  to  indicate  the  grounds  for 
fixing  upon  the  Virginian  plant  as  the  type  of  Asplenium  rhizopht/l- 
lum  in  preference  to  the  other  two  elements  originally  included  by 
Linneeus. 

At  page  1078  of  the  first  edition  of  the  Species  Plantarum  appeai-s 
the  following: 

rhizophylla,     ASPLENIUM    frondibuB    cordato-ensiformibus    indivisls:    aplce 

flliforme  radicante.    Amoen,  acad.  2.  p.  337. 
FhylHtls  filicifolla  parva  saxatilis  virginiana  per  summltates  foH- 

ornm  radlcoea.    Pluk.  aim,  IM.  U  105.  /.  3. 
PhyUltis  non  sinuata  minor,  apice  foHi  radices  agente.     tiloan. 

jam.  14.  hist.  1.  p.  71.  U  26.  /.  1. 
Phyllitis  saxatilis  virginiana  per  summitates  foliorum*  prolifera. 

Moris,  hist.  3.  p.  557.  s.  14.  t.  1.  /.  14. 
Habitat  in  Jamaica,  Virginia,  Canada,  Sibiria. 

Turning  to  the  second  volume  of  the  Amoenitates  we  find  the 
twenty-ninth,  by  Halen,  dated  December  22,  1750,  comprising  pages 
332  to  364,  to  be  entitled  "  Plantae  Camschatcenses  Rariores  "  and  to 
contain  among  other  things  a  brief  chapter  descriptive  (at  least  by 
citation)  of  some  eleven  plants  of  a  recent  Kamchatkan  collection 
which  are  supposed  to  be  identical  with  species  known  previously 
from  North  America.  One  of  these  is  mentioned  at  page  337  as 
follows : 

ASPLENIUM  frondibas  lanceolatis  indivisis:  apice  filiformibus  radicantibus. 
Phyllitis  non  sinuata  minor,  apice  folii  radices  agente.  Sloan.  Flor.  14. 
Fllicifolia  Phyllitis  parva  saxatilis  virginiana  per  summitates  foliorum 
radlcosa.  Pluk.  aim.  154.  t.  105.  /.  3.  Phyllitis  saxatilis  virginiana,  i»er 
summitates  foliorum  prolifera.    Moris,  hist.  3.  p.  557.  s.  14.  t.  1.  f.  14. 

Although  the  plant  in  hand  was  from  Kamchatka  the  citation^ 
show  clearly  that  the  Jamaican  plant  described  and  figured  by 
Sloane  and  the  Virginian  described  and  figured  by  both  Plukenet 
and  Morrison  were  confused  with  this.  The  question  is  merely  upon 
the  restricted  application  of  the  trivial  name  rhizophyllum  given 
later  by  Linnseus. 

The  Amoenitates  description,  "ASPLENIUM  frondibus  lanceolatis 
indivisis:  apice  filiformibus,"  though  without  much  doubt  drawn  to 
cover  the  Kamchatkan  plant  particularly,  must  in  any  event  apply 
either  to  this  or  to  the  Virginian,  for  the  descriptive  term  "  filiform  " 
is  totally  inapplicable  to  the  apices  of  the  Jamaican  species.  Later, 
in  the  Species  Plantarum  (1753),  the  specific  character  (though 
credited  to  the  Amoenitates)  is  so  altered  as  to  read  "  frondibus 
cordato-ensiformibus  ♦  ♦  ♦  j  apice  filiforme  *  *  *."  Thus, 
to  those  who  know  the  several  species  under  discussion,  it  should* be 
apparent  at  once  that  the  Virginian  plant  is  here  especially  meant, 
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and  that  it  must  stand  as  the  type  of  Asplenium  rhizophyllum;  for 
it  alone,  not  only  of  the  two,  but  of  the  three  species,  has  a  cordate 


There  is,  moreover,  in  the  Linnsean  herbarium  under  the  name 
Asplenium  rhizophyllum  a  plant  of  Camptosorus  rhizopkyUus  re- 
ceived from  Kalm,*»  apparently  held  by  Linnaeus  to  be  representative 
of  his  "  species." 

The  two  species  of  Camptosorus  Link,  1835,  are : 

Camptosorus  rhizophyllus  (L.)  Link,  Hort.  Berol.  2:  69.  1833. 

Confined  to  the  United  States  and  Canada :  from  Maine  and  southern  Quebec 
south  to  Georgia,  Alabama,  and  Texas.    A  form  from  Iowa  has  been  de8cril)€d 
as  variety  intermedius  Arthur.* 
Camptosorus  sibiricus  Rupr.  Beitr.  Pfl.  Kuss.  Reich.  3:  45.  1845. 

Known  only  from  Siberia,  China,  and  Japan. 

The  West  Indian  plant  should  be  known  as: 

Fadyenia  hookeri  (Sweet)  Maxon. 

Asplenium  proHferum  Sw.  Prod.  129.  1788,  not  Lam.  1786. 

Aspidium  proliferum  Hook  &  Grev.  Ic.  Fil.  1:  pi.  96.  1829,  not  R.  Br.  1810. 

Aspidium  hookeri  Sweet,  Hort.  Brit.  ed.  2.  579.  1830,  not  Wall.  1829,  nomen 
nudum. 

Polystichumf  grevillianum  Presl,  Tent.  Pterid.  82.  1836. 

Fadyenia  proHfera  Hook.  Gen.  Fil.  pi.  53.  B.  1840. 

Aspidium  fadyenii  Mett.  Fil.  Hort.  Lips.  95.  pi.  23.  f.  13.  H.  1856. 

Fadyenia  fadyenii  C.  Chr.  Ind.  Fil.  319.  1905. 

In  taking  up  Mettenius'  specific  name  Cliristensen  has  passed  by  two  of 
earlier  date,  either  of  which  is  available.  There  appears  to  be  no  reason  for 
allowing  Walllch's  nomen  nudum  to  Invalidate  the  same  name  adequately  pub- 
lished  by  Sweet  the  following  year.  But  even  should  this  be  done,  PresFs  name 
would  have  to  be  taken  up.  The  doubt  expressed  by  Presl  relates  merely  to 
the  very  questionable  reference  of  this  plant  to  the  genus  Polystichum,  a  doubt 
abundantly  sustained  some  four  years  later  by  Hooker,  who  recognized  in  it 
a  monotypic  genus  to  which  he  gave  the  name  Fadyenia.  Presl's  new  siiecific 
term  was  simply  a  substitute  for  the  homonym  of  Hooker  and  Greville  and 
was  placed  with  doubt  under  Polystichum. 

F.  hookeri  is  known  from  Jamaica,  Cuba,  and  Porto  Rico. 

A  NEW  NAME  FOB  ANAZETTJM. 

The  genus  Anaxetum  was  based  by  Schott  on  the  single  species 
Polypodium  crassifolium  L.,  which  was  made  the  subject  of  an  excel- 
lent illustration.  F6e  called  attention  to  the  unavailability  of  the 
name,  Anaxeton  having  been  applied  previously  by  Gaertner  to  a 
new  genus  of  Compositae,  and  elevated  Presl's  section  Pleuridium  to 
generic  rank,  expressly  founding  the  genus  on  Polypodium  crassi- 
folium^  surely  in  ignorance  of  the  genus  of  mosses  previously  so 
named  by  Bridel  and  since  generally  adopted.  No  other  name  hav- 
ing been  published  in  the  interim  the  following  is  proposed : 


«D.  C.  Eaton  in  Canadian  Naturalist  13:  25.  1870. 
^  J.  C.  Arthur  in  Botanical  Gazette  8:  200.  pi.  3.  1883. 
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Pessopteris  Underw.  &  Maxon,  nom.  nov.« 

Anaxetum  Schott,  Gen.  Fll.  p/.  i.  1834.    Not  Auaxeton  Gaert.  Fruct.  2:  4CK>. 

pi.  166,  f.  10.  1791. 
Pleuridium  F^,  Gen.  Fll.  273.  1850-^2.    Not  Pleuridium  Brldel,  Mant.  Muse. 

10.  1819. 

The  type  and  sole  species  is: 

Pessopteris  crassifolia  (L.)  Underw.  &  Maxon. 

Poly  podium  craasifolium  L.  Sp.  PI.  1083.  1753. 

Anaj-ctum  crassifolium  Schott,  Gen.  Fil.  pi.  1.  1834. 

Pleuridium  crassifolium  F(?e,  Gen.  Fll.  274.  1850-52. 

(Jeuerally  distributed  throughout  tropical  America,  and  subject  to  consider- 
able variation,  several  forms  having  been  described  as  distinct  8i)ecies. 

THE  CUBAN  SPECIES  OF  ADIANTOPSIS. 

Three  species  of  Adiantopsis  have  been  known  hitherto  from 
Cuba.    These  are: 

Adiantopsis  radiata  (L.)  F^e,  Gen.  Fil.  145.  1850-52. 

Adiantum  radiatum  L.  Sp.  PI.  1094.  1753. 

Not  uncommon  through  tropical  America  generally. 
Adiantopsis  pedata  (Hook.)  Moore,  lud.  Fil.  18.  1857. 

Hypolepis  pedata  Hook.  Sp.  Fil.  2:  73.  pi.  92.  A.  1852. 

Known  definitely  from  Jamaica  and  Cuba ;  accredited  also  to  Peru, 
Adiantopsis  paupercula  (Kunze)  F4e,  Gen.  Fil.  145.  1850-52. 

Adiantum  pauperculum  Kunze,  Farnkr.  2:  65.  pi.  127.  1850. 

Known  only  from  Cuba  and  Jamaica. 

To  these  must  be  added  a  fourth  very  different  species: 

Adiantopsis  rupicola  Maxon,  sp.  nov. 

Plant  rigid,  50  cm.  high,  fronds  several,  closely  clustered  upon  an  ascending 
woody  rhizome  covered  with  bright  brown  glossy  linear  chaff  with  a  dark  me- 
dian line;  stipe  20  cm.  long,  naked,  shining,  purplish  brown;  lamina  30  cm. 
long,  10  to  12  cm.  broad,  deltoid-lanceolate,  coriaceous,  glabrous  except  for  a 
few  whitish  club-shaped  glandular  hairs  on  the  under  surface,  bipinnate  or,  as 
to  mature  specimens,  subtripinnate  in  the  lower  half;  pinme  subopposite,  for 
the  most  part  unequally  deltoid-lanceolate  with  subhastate  entire  apices;  basal 
pinnae  about  7  cm.  long,  3  cm.  broad  at  base,  unequally  triangular,  the  two 
lowest  imlrs  of  pinnules  pinnate,  the  inferior  twice  as  long  as  the  superior; 
second  and  third  pairs  of  pinnte  narrower,  of  similar  but  less  pronounced 
basiscopic  development,  only  the  basal  pair  of  pinnules  again  pinnate;  succeed- 
ing pinn»  pinnate  only  (except  for  the  pinnatifld  basal  pinnule),  gi-adualiy 
pinnatifld,  finally  auriculate  and  entire,  the  upi>ermost  produced  to  form  the 
somewhat  attenuate  apex  of  the  frond;  pinnules  at  right  angles  to  the  sec- 
ondary' rachis,  characteristic  ones  broadly  elliptical  to  ovate,  obtuse,  somewhat 
excised  at  the  base  below,  auriculate;  sorl  numerous,  marginal,  terminal  on 
the  veins;  Indusia  single  (or  rarely  double),  spaced  about  half  their  width  or 
less,  whitish,  oblong  to  subrenlform,  reflexed  at  maturity  to  the  plane  of  the 
frond. 

Type  In  the  U.  S.  National  Herbarium,  no.  372124,  collected  by  WUllam 
Palmer  and  J.  H.  Riley   (no.  242)    in  crevices  of  partially  shaded  limestone 

"From  Greek  weffaSv,  a  draughtboard  (checkerboard)  and  TrWptj,  a  kind  of 
fern,  in  modem  use  any  fern. 
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cliflfB,  in  mountains  near  El  Guama,  Province  of  Pinar  del  Rio,  Cuba,  March 
10,  1900.  Two  other  sheets  of  no.  242  show  the  species  in  less  mature  states, 
in  which  the  branching  is  bipinnate  and  tripinnatifid  only. 

A,  rupicola  is  by  no  means  closely  related  to  any  descrit>ed  species,  though 
It  is  perhaps  to  be  compared  with  A.  pedata  and  A.  paupercula.  In  the  former 
species  the  prolongation  of  the  lowermost  pair  of  pinnae  into  lateral  branches 
renders  the  short  frond  temate  as  to  its  main  vascular  parts,  and  the  unusual 
basiscopic  development  of  the  basal  pinnules  of  the  lateral  branches  again 
gives  the  frond  a  broad  pentagonal  form.  In  A.  rupicola,  on  the  other  hand, 
the  frond  Is  elongate  and  the  comparatively  slight  extension  of  the  inferior 
pinnules  of  the  three  or  four  lowermost  pairs  of  pinnae  indicates  no  near 
relationship  to  A,  pedata.  In  method  of  branching  A,  rupicola  is  near  A. 
paupercula,  but  the  pinnules  differ  essentially  in  shape,  being  of  the  type  of  A 
radiata  and  A,  pedata, 

A  NEW  OENTTS  ALLIED  TO  VITTABIA. 

The  Jamaican  plant  described  by  Swartz  as  PterU  angv^tifolicLy 
placed  under  Vittaria  by  Baker  and  taken  up  under  this  name  by 
Diels,  has  been  recognized  by  several  writers  as  typifying  a  distinct 
genus  to  which  the  name  Pteropsis  has  been  applied.  There  can  be 
no  doubt  that  the  species  is  a  very  foreign  element  under  Vittaria; 
but,  equally,  it  ought  not  to  rest  under  the  name  Pteropsis.  This  last 
was  given  by  Desvaux  in  1827  to  an  odd  assemblage  of  ten  species 
belonging  to  no  fewer  than  six  genera.  The  first  three  species  are 
now  placed  under  Drymoglossum  Presl  (1836),  the  fourth  is  the 
plant  under  consideration,  the  fifth  is  Paltonium  lanceolatum^  the 
sixth  is  Vittaria  scolopendrina^  the  seventh  and  eighth  (described  as 
new)  are  regarded  by  Christensen  as  problematical,  the  ninth  and 
tenth  are  Eschatogramme  furcata,  Paltonium  Presl  dates  from 
1849;  Vittaria  J.  E.  Smith  from  1793;  Eschatogramme  Trev.  from 
1851. 

The  original  diagnosis  of  Pteropsis  reads  as  follows :  "  Sporangia 
in  sorum  continuum  immersum  marginalem  disposita.  Involucrum 
nullum.  Frondes  simplices."  In  fixing  upon  the  type  for  the  genus 
it  is  not  necessary  to  have  recourse  to  a  "  first  species  rule  '^  in  any 
narrow  sense;  for,  notwithstanding  the  diversity  of  types  included, 
the  preference  of  the  author  seems  to  be  fairly  indicated.  The  first 
three  species  are  of  the  same  type,  being  indeed  referred  by  Christen- 
sen to  a  single  species  {Drymoglossum  heterophyllum)  ^  and  by  their 
very  position  point  out  the  importance  they  had  assumed  to  the 
author.  Pteropsis  thus  restricted  is,  unfortunately,  quite  synony- 
mous with  Drymoglossum  of  later  date  and  must  prevail  for  the  sev- 
eral si:>ecies  now  associated  under  the  latter  name,  unless  MirbeFs 
genus  Candollea  (180*2)  is  to  be  fixed  arbitrarily  on  the  same  type," 

"  See  X'nderwwMl,  A  review  of  the  genera  of  ferns  proposed  prior  to  1832.  Mem. 
Torr.  Bot.  Club  6:  247-283,  December  1,  1899. 
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The  following  name,  given  by  Professor  Underwood  and  the  writer 
some  time  ago  to  a  large  series  of  the  Pteris  angustifolia  of  Swartz, 
collected  in  Jamaica,  is  here  proposed : 

Ananthacoros  Underw.  &  MaxoD,  gen.  nov.<» 

Rhizome  chaffy,  creeping;  fronds  contiguous,  exstlpitate,  simple,  linear,  en- 
tire, costate,  the  costa  concealed ;  veins  of  unform  rank,  all  joined  in  hexagonal 
(less  commonly  pentagonal)  elongate  areoles  in  3  or  4  series  on  each  side  of 
and  parallel  to  the  costa,  without  free  veins;  sori  slightly  impressed,  non-indu- 
siate.  In  a  continuous  or  subcontinuous  line  at  the  outer  edge  of  the  ultimate 
series  of  areoles,  distant  1.0  to  IJS  mm.  from  the  margin ;  paraphyses  spatulate» 
flaccid. 

Type,  Pteris  angustifolia  Sw.    Monotypic. 
Ananthacoms  anerustifolius  (Sw.)  Underw.  &  Maxon. 
Pteris  angystifolia  Sw.  Prod.  129.  1788. 
Taenitis  angustifolia  Spreng.  Syst  Veg.  4:  42.  1827. 
Pteropsis  angustifolia  Desv.  M6m.  Soc.  Linn.  Paris  6:  218. 1827. 
Vittaria  angustifolia  Baker,  in  Mart.  Fl.  Braa  I':  544.  1870. 
The  following  specimens  are  in  the  U.  S.  National  Herbarium : 

Jamaica:  Mansfield  and  adjoining  properties  near  Bath,  altitude  300  to 
500  meters,  on  tree  trunks  of  humid  forested  slopes,  Maxon  1794,  1805, 
2392,  2423,  2431,  2446.    Vicinity  of  Troy,  altitude  600  to  660  meters, 
Maxon  2858.    Al>ove  Moore  Town,  altitude  450  meters,  Clute  272.    Near 
WiUiamsfleld,   Fredholm  3352.    Cuna    Cuna   Pass,   Fredholm  3216    (as 
Taenitis  lanceolata). 
Cuba  :  Mountains  north  of  San  Diego  de  los  Bafios,  Province  of  Plnar  del 
Rio,  on  forest  trees.  Palmer  d  Riley  485,  513,  562.    Monte  Verde,  Yateras, 
Province  of  Oriente,  altitude  575  meters,  on  trunk  of  palm  in  forest, 
Maxon  4289;  in  the  same  vicinity,   Wright  978.     "  Poseslon  de  Stark," 
near  Jaguey,  Yateras,  Province  of  Oriente,  on  tree  trunks,  altitude  450 
to  525  meters,  Maxon  4445.    Forested  slopes  of  the  Flnca  Las  Gracias, 
Yateras,  Province  of  Oriente,  on  trunk  of  manaca  palm,  altitude  about 
500  meters,  Maxon  4465.    Alto  CJedro,  Underwood  d  Earle  1554. 
Santo  Domingo:  Wright,  Parry,  d  Brummell  2A. 
Grenada:  Elliott  68  (as  Vittaria  remota,  det  J.  G.  Baker). 
Trinidad:  Fendler  116. 

Mexico  :  District  of  Cordoba,  State  of  Vera  Cruz,  Finck  116. 
Guatemala:  Cubilquitz,  Alta   Verapaz,   altitude  350  meters,   von   Turck- 
heim  (J.  D,  ».  8038).    Banks  of  the  Rio  Polochlc,  below  Panzos,  on  trunk 
of  palm,  Maxon  d  Hay  3097. 
Panama:  Hayes  10. 
Colombia:  La    Esmerelda,    near   Jamundl,    Cauca    Valley,    altitude   1,1(X) 

meters,  Pittier  954. 
French  Guiana  :  Near  Cayenne,  on  tree  trunks,  Leprieur  106. 
Brazil:  Matto  Grosso,  Lindman  A.  3453. 
The  relationship  of  Ananthacorus  is  with   Vittaria,  from  which  it  differs 
radically  In  its  type  of  venation  which   is  strictly  areolate  without  lateral 
veins.    The  details  of  venation  are  shown  by  Presl  (Tent.  Pterld.  pL  10.  /.  5.), 
hy  John  Smith  (Hist.  Fll.  ph  10.  /.  C),  and  by  Hooker  (Gen.  Fll.  ph  11.  A.). 

«The  name  is  composed  of  Greek  a  privative,  ivdot,  flower,  and  &Kopvs,  in 
modem  use  the  sweet  flag,  the  fronds  resembling  the  leaves  of  that  plant 
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MISCELLANEOUS  NOTES  AND  CHANGES  OF  NAME. 

Asplenium  conquisltum  Underw.  &  Maxon;  Christ,  Bull.  Herb.  Bolss.  II. 
7:  270.  1907. 
Dr.  Christ  In  some  notes  (1.  c.)  on  this  species  (up  to  that  time  unpub- 
lished) listed  recently  four  of  the  writer's  numbers  from  Janfialca  and  Oirnte- 
mala.  The  first  of  these,  from  Jamaica,  Maxon  1558,  represented  in  the  U.  S, 
National  Herbarium  by  sheet  no.  427821),  may  be  regarded  as  the  type. 

The  species  was  fully  characterized  by  Jenman  ^  under  the  name  Asplenium 
rulaceum  Mett.     In  his  later  studies  Jenman  recognized  the  plant  as  distinct 
from  rutaceum  but  unfortunately  assigned  to  it  in  the  herbarium  a  sjKHific 
name  already  preoccupied  In  this  genus.    Dr.  Christ  has  indicated  the  main 
distinctive  characters. 
The  following  8i)eclmens  are  in  the  U.  S.  National  Herbarium : 
Jamaica  :  Moist  woods  near  the  Mabess  River,  altitude  900  meters,  Maxon 
1558  (type)  ;  rocky  bank  In  humid  forest,  vicinity  of  Morces  Gap,  alti- 
tude 1,500  meters,  Maxon  2761;  between  Morces  Gap  and  Vinegar  Hill, 
Underwood  1377. 
Guatemala  :  Tree  trunks  in  humid  forest,  on  tlie  trail  between  Sepacnlt^ 
and   Secanqulm,   Alta    Verapaz,   altitude   1,000   meters,    Maxon  d  Hay 
3257;  on  a  stump  In  humid  forest,  on  the  trail  from  Senabtk  to  Actalii, 
Alta  Verapaz,  Maxon  d  Hay  3310. 
Diplazium  oreophilum  Underw.  &  Maxon,  nom.  nov. 

Asplenium  franeonis  Jenman,  Bull.  Bot.  Dept  Jamaica  II.  1:  91.  1894.    Not 

Diplazium  franeonis  Liebm.  Dansk.  Vld.  Selsk.  Skr.  V.  1:  250.  1849. 
The  tj'i)e  of  Diplazium  franeonis  is  from  Oaxaca,  Mexico.  As  illustrative 
may  be  cited  the  following  Guatemalan  specimens  in  the  National  Herbarium: 
John  Donnell  Smith's  no.  030,  collected  at  San  Pedro  CarchA,  Depart.  Alta 
Verapaz,  altitude  1,150  meters,  by  von  Tiirckhelm,  June,  18S5;  and  Maxon  rf 
Hay  no.  3324,  collected  in  Alta  A'erapaz,  along  the  trail  between  SenahC  and 
ActalA,  January  17,  1JM)5.  These  agree  closely  with  the  original  collection  of 
Llebmann  as  represented  by  a  fragment  in  the  herbarium  of  the  New  York 
Botanical  Garden. 

Comi)artHl  with  these  the  Jamaican  plant  is  readily  seen  to  be  distinct.  The 
fronds  are  broadly  triangular  ovate,  trlpinnate  or  even  quadrl pinna tifid,  the 
pinna*  ordinarily  20  to  25  cm.  long  ^  and  10  to  13  cm.  broad,  the  pinnules  0  to  7 
cm.  long,  lanceolate,  stlpltate  (0.5  cm.  in  the  largest),  acuminate.  The  larger 
pinnules  comprise  about  8  imirs  of  oblong  or  ovate-oblong  obtuse  segments,  of 
which  the  lowermost  are  free,  deeply  lobed  and  almost  comparable  to  the  pin- 
nules of  the  much  simpler  D.  franeonis.  The  contrast  with  D.  franeonis  In 
size,  form,  and  degree  of  subdivision  is  too  pronounced  to  require  more  detailed 
comparison. 

D,  oreophilum  Is  not  infrequent  in  humid  depressions  nearly  up  to  900  meters 
in  the  Blue  mountains  of  Jamaica  and  is  oftenest  met  with  in  a  sterile  condition. 
Ordinarily  It  is  found  fertile  only  in  the  vicinity  of  forest  openings,  and  In  such 
cases  there  is  to  be  noted  a  marked  dimorphic  tendency,  the  sori  (if  present  at 
all)  being  borne  very  closely  and  in  great  profusion,  with  a  corresix>ndlng 
reduction  of  leaf  tissue.  It  is  apparently  confined  to  Jamaica.  Jenman's  speci- 
mens (the  types)  are  at  the  New  York  Botanical  Garden.  The  following  are 
In  the  National  Herbarium:  Maxon  1178,  2483,  2376;  Clute  276;  Moore;  and 
one  from  the  Botanical  Department  of  Jamaica. 

«Bull.  Bot.  Dept.  Jamaica  11.  1:62.  1894. 
^According  to  Jenman  even  35  cm.  long. 
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Diyopteris  oligophylla  Maxon,  nom.  nov. 

Polypodium  invisum  Sw.  Prod.  133.  1788,  not  Forst.  1786. 

Nephrodium  sloanei  Baker  in  Hook.  &  Baker,  Syn.  Fil.  ed.  2.  263.  1874,  not 

Presl,  1825. 
Dryopteris  sloanei  Kuntze,  Rev.  Gen.  PI.  2:  813.  1891. 
Nephrodium  invisum  Desv.  M^ni.  Soc.  Linn.  Paris  6:  257. 1827. 
The  above  synonymy,  if  complete  as  to  si>eciflc  names,  indicates  ttie  need  of  a 
new  name  for  this  common  tropical  American  fern.     Swartz  followed  his  brief 
but  excellent  first  description  with  a  reference  to  Sloane's  plate  51,  Illustrating 
a  Jamaican  specimen.    This  is  unmistakably  the  plant  known  of  late  years  as 
Dryopteris    (or  Xephrodium)   sloanei  and  best  described  by  Jenman.**     Why 
Christensen    should   have   relegated   it   to    subspeclflc    rank   and    that    under 
Dryopteris  patens  is  not  clear;  for  Its  specific  distinctness  is  evident,  and  in  any 
case  the  alliance  is  with  Dryopteris  serra,  as  Jenman  pointed  out.    The  lat- 
ter's  remarks  on  its  occurrence  in  Jamaica  are  otherwise  of  interest :  "  Common 
among  the  lower  hills  and  widely  spread  through  the  country,  ascending  to 
5,500  ft.  altitude,  on  banks  and  other  open  places.     A  very  fine  species,  the 
fronds  however  not  erect  but  arching  from  the  base  outwards.    A  much  wider- 
pinnaed  plant  than  Scrra,  to  which  it  is  closely  allied.    The  texture  is  rather 
thin  but  liard,  becoming  rigid  when  dry.    The  rootstock  is  very  wide-creeping 
under  the  surface  of  the  ground,  with  the  stlpites  scattered  along  it.    Frequently 
the  fructification  does  not  reach  the  outer  of  the  pinnse." 
The  following  collections  are  In  the  National  Herbarium : 

Jamaica  :  Elevations  mainly  of  600  meters  or  less,  Afaxon  995,  1003,  1777, 
1781,  1859,  1935,  1991,  2379,  2527,  2823 ;  Underwood  104,  3249,  3301 ;  Clute 
131;  Harris  8962;  Jenman. 
Cuba:  WHght  3922;  Maxon  3920. 

PoBTO  Rico:  Heller  6345;   Underwood  d  Origgs  75,  762;  Sintenis  2636. 
St.  Kitts  :  Britton  d  Cowell  483. 
Hafti  :  Picarda  1030. 
Costa  Rica:  J.  D.   Smith  6901;    Pittier    20964;     WerckU   (as  Aspidium 

maerourum), 
Colombia  :  H.  H.  Smith  2454. 
Nephrodium  paueijugum  Jenman  is  referred  co  by  Jenman  (I.  c.)  as  possibly 
a  young  state  of  the  present  si)ecies.  Under  this  name  in  the  Jenman  herbarium 
at  the  New  York  Botanical  Garden  are  tr^'o  immature  sterile  plants  on  separate 
sheets.  One  of  these,  with  creeping  rhizome  and  serrate  segments,  agrees  well 
with  the  original  description  of  paueijugum  and  is  undoubtedly  the  type;  it  is 
too  3'oung  to  refer  with  certainty  to  any  described  species,  but  it  is  i)ositively 
not  sloanei  (i.  e.  oligophylla) ,  The  second  is  a  different  species,  with  entire 
.<%egments  and  long-attenuate  pinnae;  it  also  Is  young,  but  apparently  a  young 
state  of  sloanei  (i.  c.  oligophylla) ,  Jenman's  erroneous  association  of  this  sec- 
ond specimen  with  his  type  of  paueijugum  explains  satisfactorily  his  later  sug- 
gestion that  paueijugum  might  be  a  young  state  of  sloanei,  Nephrodium 
paueijugum  Itself,  proi)erly  restricted  to  the  original,  must  for  the  present  be 
kept  among  the  species  inquircndae, 
Dryopteris  pyramidata  (F^e)  Maxon. 

Ooniopteris  pyramidata  F^,  lime  M^m.  61.  ph  16.  f,  2,  1866. 

This  little  known  species  was  founded  on  a  plant  collected  in  Gaudeloupe  by 

L'Herminler  In  1861.    No.^50240  in  the  U.  S.  National  Herbarium,  collected  in 

Santo  Domingo  by  Wright,  Parry,  and  Brummel  (no.  12)  In  1871  is  apparently 

the  same.    It  is  a  true  Dryopteris  (§  Eudryopteris  of  Christensen)  and  is  by 

«Bull.  Hot  Dept  Jamaica  II.  3:  164,  165.    1896. 
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no  means  to  be  confused  with  any  form  of  D.  tetragona,  which  is  of  the  section 
Goniopteris.  F^'s  detail  figure  aUnost  certainly  represents  one  of  the  lower- 
most pinnte,  probably  the  lowest  or  next  to  the  lowest;  at  least  in  the  specimen 
at  hand  only  the  two  or  tliree  lowermost  pairs  of  pinn»  are  contracted  at  the 
base,  as  shown  in  the  figure.  See  under  />•  johnsioni,  page  498,  and  under  /). 
Jatiuacula,  page  498. 
Bryopteris  radicans  (L.)  Maxon. 

Aaplenium  radicans  L.  Syst  Nat  ed.  la  2: 1323.  1759. 

Asplenium  rhizophyllum  L.  Sp.  PI.  ed.  2.  1540.  1763.    Not  Asplenium  rhiso- 
phyllum  L.  Sp.  PI.  ed.  1. 1078. 1753;  Sp.  PI.  ed.  2. 1536. 1763. 

Asplenium  rhizophorum  L.  Gen.  Fil.  ed.  6.  (emendation,  at  end).  1764. 

Polypodiam  repens  Sw.  Prod,  132.  1788.  Not  Sw.  Prod.  130.  1788,  wWch  is 
Campyloneurum  repens. 

Poly  podium  reptans  Gmelin,  Syst  Nat  2*:  1309. 1791. 

Goniopteris  reptans  Presl,  Tent  Pterid.  182.  1830. 

Phegopteris  reptans  D.  C.  Eaton,  Bull.  Torr.  Club  10:  101.  1883. 

Nephrodium  reptans  Dlels  in  Engl.  &  Prantl,  Nat  Pfi.  1*:  16a  1899. 

Dryopteris  reptans  C.  Chr.  Ind.  Fil.  288.  1905. 

The  Asplenium  radicans  of  Llnnseus  (1759)  was  founded  directly  upon 
Sloane's  plate  29  and  plate  30,  figure  1,  representing  Jamaican  plants,  and  upon 
Plukenef  s  plate  253,  figure  4. 

The  Asplenium  rhizophyllum  published  in  the  second  edition  of  the  Species 
Plantarum  (page  1^40)  was  founded  on  the  identical  plates  cited  under 
Asplenium  radicans,  with  the  addition  of  a  reference  to  Browne's  "  Asplenium 
simplew  minus  reflectens,  etc.,*'  this  in  turn  liaving  been  established  partly  (or 
perhaps  wholly)  on  the  Sloane  and  Plukenet  figures  cited  under  radicans  and 
rhizophyllum, 

Asplenium  rhizophorum  L.,  1764,  is  merely  a  change  of  name  for  rhizophyUum 
of  the  second  edition,  page  1540;  not  rhizophyllum  of  the  first  edition,  page 
1078,  and  of  the  second  edition,  page  1536,  wliich  is  Camptosorus  rhizophyllus. 

The  three  names  are  thus  identical  in  application,  having  to  do  with  the 
same  plates ;  and  the  earliest  is  radicans,  1759. 

The  plates  cited  represent  a  species  of  Dryopteris, — a  common  and  well 
known  tropical  American  fern  usually  called  Dryopteris  (or  Nephrodium) 
reptans.  The  figures  are  unmistakable,  Sloane's  plate  29  in  particular  repre- 
senting a  characteristic  form  of  the  typical  Jamaican  plant  Sloane's  descrip- 
tion is  not  less  distinctive. 

Notwithstanding  this,  later  writers  have  apparently  without  exception  sub- 
stituted under  one  or  another  of  the  Linnean  names  (usually  rhizophorum) 
a  plant  of  another  genus,  namely  a  true  Asplenium  with  glossy  stiff  purplish 
brown  stipes  and  rachis,  a  plant  like  the  original  only  in  its  wide  range  of 
variation  and  in  having  a  radicant  tip.  Swartz,  in  his  Observatlones  Bo- 
tanicae,^  seems  to  have  been  responsible  for  formally  introducing  or  at  least 
sanctioning  this  substitution,  by  noting  (under  A.  rhizophorum)  that  Sloane^s 
plate  30,  figure  1,  should  be  referred  to  his  own  Polypodium  repens  which  had 
b^n  published  in  1788,  founded  on  this  same  plate  30,  figure  1,  and  Plukenefs 
plate  253,  figure  4.  '* Asplenium  rhizophorum  '*  was  held  by  him  to  be  blpln- 
nate,  in  mature  plants,  a  character  here  introduced  for  the  first  time.  Because 
of  his  P.  repens  of  page  130  (1788)  (this  is  Camplyoneurum  repens)  the  P, 
repens  of  page  132  becomes  P.  reptans  in  the  Synopsis  Filicum  (1806),  a 
name  given  first  by  Gmelin  (1791)  who  cited  Sloane*s  plate  30,  figure  1;  and 

«  Page  399.  1791. 
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under  this  last  name  Swartz  cites  both  plate  29  and  plate  30,  figure  1,«  the 
prototypes  of  the  Linnsean  Aaplenium  radicanSy  1759. 

By  1806,  then,  the  transfer  of  the  Jamaican  plants  from  the  several  Lin- 
uiean  names  under  Asplenium  had  become  complete.  The  confusion  could 
have  been  avoided  by  a  slight  regard  for  the  Linniean  citations. 

Sloane's  long  description  ^  is  well  worth  perusal.  His  specimens  in  the 
herbarium  of  the  British  Museum  were  determined  as  Polypodium  rcptans  by 
Jenman  ^  who  cites  plate  29  and  plate  30,  figure  1,  adding,  "  Sloane  well 
describes  the  great  variation  of  form  in  this  species,  and  says  that  he  had 
*  not  seen  In  any  Plant  so  great  sporting  of  nature.' " 

If  there  is  the  slightest  evidence  that  any  true  Asplenium  formed  a  part 
of  the  original  ABplenium  radicans  L.,  1759,  A.  rhizophyllum  I^,  p.  1540,  1763,  or 
A,  rhizophorum  L.,  1764,  it  is  unknown  to  the  writer.  The  Asplenium  commonly 
listed  under  these  names  (usually  under  the  last)  ranges  from  simply  pinnate 
to  tripinnate  and  appears  to  have  first  received  a  tenable  name  at  the  hands 
of  Richard  as  Asplenium  cirrhatum,^  on  specimens  from  Gaudeloupe.  These 
were  simply  pinnate.  Between  this  state  and  the  most  compound  there  is 
every  intermediate  stage,  as  shown  alone  by  the  Jamaican  series  in  the  U.  8. 
National  Herbarium.  The  figures  given  by  Hooker  show  some  of  these,*  but  all  of 
Hooker's  synonyms  are  not  to  be  credited.  A.  cirrhatum  Is  especially  common 
in  the  West  Indies  and  occurs  less  frequently  on  the  continent  In  its  various 
forms  it  has  received  many  names;  several  of  these  have  recently  been  reap- 
plied by  Urban.^ 
Dryopteris  serrulata  (Sw.)  C.  Chr.  Ind.  Fil.  292.  1906. 

Polypodivm  serrulatum  Sw.  Schrad.  Joum.  Hot.  1800*:  25.  1801,  not  Mett. 
1856. 

Polypodium  aaplenioides  Sw.  Schrad.  Joum.  Bot  1800*:  26.  1801. 

f  Polypodivm  lunanianum  Hew.  Mag.  Nat  Hist.  II.  2:  460.  1838. 

Nephrodium  serrulatum  Jenman,  Bull.  Bot.  Dept  Jamaica  II.  3:  189.  1896. 

The  three  names  here  involved  were  all  given  originally  to  Jamaican  plants. 
Polypodium  serrulatum  Sw.  was  founded  upon  Sloane's  plate  43,  figure  1, 
representing  a  plant  of  which  Sloane  says:  "It  grows  on  Mount  Diablo,  near 
Ardiers  Ridge,  and  other  inland  woody  parts  of  the  Island." 

Polypodium  asplenioides  Sw.  was  founded  on  Sloane's  plate  43,  figure  2,  this 
showing  a  plant  upon  which  Sloane  comments  at  length,  in  part  as  follows: 
"  This  is  in  everything  the  same  as  the  former,  only,  although  as  high,  yet  'tis 
in  everything  lesser,  the  Pinnae  a  little  more  frequent,  shorter  and  narrower 
by  much  than  that  immediately  preceding,  being  not  over  half  an  Inch  broad 
at  Base  where  broadest,  ending  in  a  point  And  in  this,  which  seems  to  be 
quite  different  from  the  former,  there  are  some  varieties.  It  grew  with  the 
former." 

«Also  Plukenet,  pi.  286,  fig.  2,  which  had  been  cited  by  Poiret  (Encyc.  5: 
530.  1804)  under  Polypodium  radicans,  Poiret's  use  of  the  term  radicans 
is  apparently  independent  of  Linnaeus,  1759;  and  Polypodium  radicans  Poiret 
is  a  doubtful  synonym  of  Dryopteris  radicans.  The  Polypodium  rhizophyllum 
Sw.  cited  by  him  as  a  doubtful  synonym  is,  of  course,  Polystichum  rhizo- 
phyllum (Sw.)  Presl. 

*  Page  77. 

^  Joum.  Bot  24:  34.  1886. 

<«Wmd.  Sp.  PL  5:  321.  1810. 

«  Sp.  Fil.  3:  pU  187.  1860,  as  A.  rhizophorum. 

t  Symb*  Antill.  4:  35.  1903. 
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In  the  early  part  of  May,  1903,  and  again:  during  the  latter  part  of  the  same 
month  in  1904,  the  writer  spent  several  days  In  the  vicinity  of  Mount  Diablo, 
on  both  occasions  staying  at  HoUyniount  (altitude  about  750  meters)  by  kind 
permission  of  the  owner  of  this  beautiful  estate,  W.  P.  Purdon,  Esq.,  of  Kings- 
ton. Among  the  extensive  collections  made  there  is  a  series  of  specimens 
including  the  connecting  forms  between  the  extremes  sliown  by  Sloane  in  the 
two  figures  cited  above;  having  regard  for  which  there  is  no  alternative  but 
to  combine  all  under  a  single  name.  This  is  the  conclusion  at  which  Jennian 
arrived  m  his  later  worli,  and  he  published  a  good  description  of  the  8i>ecie8 
in  this  broad  sense  in  1806  under  the  name  Ncphrodium  serrulatum  Jenm. 
(/.  c).  Oddly  enough,  however,  he  yet  made  use  of  the  Swartzian  name 
asplenioidcs  for  quite  a  foreign  group  of  plants,  describing  <»  under  the  name 
Xephrodium  asplenioides  Balcer  several  different  forms,  of  which  at  least  a  part 
are  associable  with  Dryopteris  rndicans  (T^.)  Maxon  of  the  present  paper  (p. 
400).  That  Jenman  should  follow  Baker  in  misapplying  the  name  asplenioidc$ 
Is  rather  remarkable,  in  view  of  his  having  examined  Sloane's  specimens  in  the 
British  Museum  ^  and  his  having  drawn  a  proper  diagnosis  of  the  species  under 
the  name  Ncphrodium  serrulatum  Jenm.  (/.  c.)»  which  description  certaiuly 
includes  the  original  asplenioidcs  of  Swartz. 

The  reference  of  Polypodium  lunanianum  Reward  to  D.  scrruJata  is,  from 
description,  doubtful. 

The  true  D.  serrulata  is  apparently  confined  to  Jamaica.  The  following 
si)eclmens,  showing  a  very  wide  degree  of  variation,  as  described  by  Jenman, 
are  in  the  U.  S.  National  Herbarium  : 

JAMAICA :  Vicinity  of  HoUymount,  Mount  Diablo,  altitude  about  750  meters. 
Mason   1878,    1890,    1803,    1908,    1923,    1925,     1952;    Underwood    1890. 
Hartford  and  adjoining  properties,   near  Priestmans  River,   altitude 
75  to  300  meters,  Maxon  2514.     Vicinity  of  Mandeville,  Maxoti  2571. 
Goniophlebium  ampliatum  Maxon,  nom.  no  v. 

Polypodium  gladiatum  Kunze,  Linnsea  9:  45.  1834,  not  Veil.  1827. 

It  has  been  customary  to  refer  P,  gladiatum  Kunze,  founded  ui)on  specimens 
collected  in  the  interior  of  Cuba  by  Poeppig,  to  Polypodium  (Goniophlebium) 
attenuatum  H.  &  B.,  1810,  the  latter  a  rather  uncommon  species  descril>ed 
originally  from  plants  collected  in  Venezuela  and  Brazil  with  mention  of 
Schkuhr's  plate  14,  representing  Guiana  specimens.  The  Cuban  plant,  how- 
ever, seems  to  differ  constantly  in  the  shai)e  of  the  plnnce,  these  very  long 
attenuate  and  falcate,  narrowed  at  the  base  and  even  sub|)etiolate,  the  lower 
and  middle  ones  essentially  free  and  only  the  upi)ermost  adnate  or  slightly 
decurrent,  and  in  the  more  numerous  deeply  impressed  or  pustulate  sori  com- 
monly borne  in  four  rows.  The  margins  also  are  conspicuously  undulate, 
especially  in  the  fertile  fronds.  The  following  specimens,  which  agree  with  a 
I)ortlon  of  the  type  collection  in  the  herbarium  of  the  New  York  Botanical 
Garden,  show  no  more  than  a  normal  amount  of  variation. 
Cuba: 

Province  of  Griente:  Near  Monte  Verde,  Wright  804.  Maxon  4301; 
Santa  Ana,  G  miles  north  ot  Jaguey,  Maxon  4133,  4207;  vicinity  of 
Baracoa,  Pollard,  Palmer,  d  Palmer  64. 

«Bull.  Bot.  Dept.  Jamaica  II.  3:  211,  212.  1896. 

^The  Sloane  8i>ecimens  were  reported  on  by  Jenman  In  1886  (Joum.  Bot.  24. 
36).  At  that  time  he  was  Inclined  to  regard  the  two  extreme  forms  as  possibly 
representing  two  distinct  species ;  from  this  position  he  later  receded,  as  stated. 
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Province  of  Pinar  del  Rio:  Near  Pinar  del  Rio,  Palmer  d  Riley  41, 
83;  Shafer  388;  lu  mountains  north  of  San  Diego  de  los  Ba£lo8^ 

Palmer  rf  Riley  510,  571 ;  Los  Palncios,  Van  Hermunn  3291. 

Province   of    Matanzas:    Vicinity   of   Madruga,    Briiton,   Britton  d 
Shafer  605. 

Isle  of  Pines:  .1.  A.  Taylor  9. 
Jamaica  : 

Mount  Hermon,  near  Cbei>8tow,  Moore, 

Phymatodes  nematorhizon  (D.  C.  Eaton)  Underw.  in  herb. 

Polypodium  nematorhizon  D.  C.  tiaton,  Bot  Gjiz.  3:  90.  1878. 

Tills  rare  species,  founded  on  Fendler's  no.  73,  from  Trinidad,  and  known 
hitherto  only  from  that  island,  hns  recently  betMi  collected  on  the  island  of 
Margarita,  Venezuela,  by  Mr.  J.  R.  Johnston  (no.  147)  at  an  altitude  of  500 
meters.  The  specimens,  which  agree  perfectly  with  the  types,  were  distributed  as 
Polypodium  laneeolatum  L. 

Polypodium  kalbreyeri  Baker,  Timehri  II.  5:  215.  ISSO;  Trans.  Linn.  Soc.  II. 
Bot  2:  2J)1.  1S87. 

Polypodium  longipes  F^,  Crypt  Vase.  Br^^s.  2:  53.  pi.  V5.  f.  J.  1872-73,  not 
Link,   1S50. 

Polypodium  tramiens  Lindm.  Ark.  Bot.  1:  235.  pL  11.  f.  7.  1903. 

The  tyi)e  of  F^'s  P.  longipes  was  from  Brazil  {Glaziou  4414).  Dr.  Lindman 
refers  here  also  Mosen's  no.  3.''>35,  redescrlbing  the  species  under  a  new  name 
(P.  transiens)  supposed  to  be  netessjiry  on  account  of  F^'s  homouyn.  Guiana 
si>ecimens  in  the  Jenman  herbarium  at  New  York,  however,  show  that  Baker's 
P.  kalhreyerif  founded  in  the  Interim  on  specimens  from  Guiana  and  New 
Granada,  is  the  same. 

Dr.  Christ  has  reported «  the  species  rwently  from  Costa  Rica  on  one  of 
Werckl^'s  specimens  without  definite  locality,  and  the  following  si)ecimen  col- 
lected by  the  writer  also  agrees  i)erfectly  with  the  South  American  material: 
On  tree  trunks,  vicinity  of  I^  Palma,  Costa  Rica,  altitude  1450-1550  meters^ 
May  1906,  Majaon  466. 

Polystdchmn  solitarium  (Maxon)  I'nderw.  in  herb. 

Polystiehum  munitum  solitarium  Maxon,  Fern  Bull.  11:  39.  1903. 

Professor  Underwood  was  strongly  of  the  opinion  that  this  form  from 
Guadelui)e  Island  off  the  coast  of  I>ower  California  is  worthy  of  spoiMfic  rank, 
on  the  strength  of  the  characters  iK)inted  out  in  the  original  description.  No 
additional  specimens  have  been  seen  and  the  si)ecles  Is  apparently  confined  to 
(iuadelupe  Island.     It  Is  allied  also  to  P.  falcinellum  of  Madeira. 

Tectarla  martinicensis  (Spreng.)  Maxon. 

Aspidium  martinieense  Spreng.  Anleit.  Kennt.  GewUchse  ed.  1.  3:  i;W.  1804. 

Aspidium  maerophyllum  Sw.  Syn.  Fll.  43,  239.  1H06. 

tingenia  maerophylla  Moore,  Ind.  Fll.  xxxvl.  1S57. 

Xephrodium  maerophyllum  Baker,  In  Hook.  &  Baker,  Syn.  Fil.  300.  1867. 

Common  in  the  West  Indies;  apparently  less  so  in  Central  and  South 
America.  Sprengel  cites  Plumier*s  excellent  plate  145  as  does  also  Swartz, 
who  accredits  the  name  to  "Rudolphl,  Bemerk.  e  Relse  2  p.  103.  (Note)",  a 
work  unknown  to  the  writer. 


"Bull.  Herb.  Bolss.  II.  4:  Um.  19<)4,  as  P.  longiprn. 
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Tectaiia  plantaginea  ( Jacq.)  Maxon. 

Poly  podium  plantagineum  Jacq.  Coll,  Bot.  2: 104.  pi.  3.  /.  1,  1788. 

Aspidium  plantagineum  Griseb.  Abh.  Kon.  Gesell.  Wiss.  Gott.  7:  286. 1857. 

Drpomenis  plantaginea  J.  Sm.  Bot.  Voy.  Herald  229.  1854. 

Podopeliis  plantaginea  F^,  Gen.  Fil.  9.  185(M>2. 

Bathmium  plantagineum  Fourn.  Bull.  Soc.  Bot  France  19:  254.  1872. 

Appears  to  differ  from  the  more  typical  species  of  Tectaria  only  In  its  simple 
fronds.    There  are  several  well  marked  forms  which  possibly  deserve  to  rank 
as  distinct  species. 
Tectaria  purdiaei  (Jen man)    Maxon. 

Aspidium  purdiaei  Jenman,  Gard.  Chron.  III.  22:  282.  1807. 

yephrodium  sherringiac  Jenman,  Joum.  Bot  25:  99.  1887.    Not  Xephrodiym 
ftherringii  Jenman,  1879. 

Aspidium  psammisnrum  C.  Chr.  Ind.  Fil.  89.  1905. 

To  this  8i>ecie8  may  be  referred  Miller  and  Johnston's  no.  158  and  John- 
ston's no.  173,  both  from  Margarita  Island,  Venezuela.  The  relationship  is 
clearly  with  Tectaria  martinieensis.  The  types  of  both  Aspidium  purdiaei  and 
Kcphrodium  sherringiac  were  from  Trinidad.  A,  psammisorum  was  proposed 
as  a  change  of  name  for  the  latter. 

NEW  SPECIES  IN  SEVEEAL  OENEEA. 

Asplenium  sarcodes  Maxon,  sp.  nov.  Plate  LVI,  Figure  3. 

Fronds  numerous,  12  to  15,  borne  •in  a  perfect  crown;  rhizome  (mostly  sub- 
terranean) succulent,  erect,  10  cm.  and  more  high  (incomplete),  about  3  cm. 
in  diameter,  at  the  exposed  apex  very  thickly  clothed  with'  narrowly  trian- 
gular long-attenuate  slightly  lustrous  "mummy  brown"  scales,  8  to  10  mm. 
long,  the  margins  entire  or  by  rupture  slightly  lacerate;  stipe  stout  20  cm. 
long,  sulcate  and  dark  greenish  brown  in  drying,  toward  the  base  beset  with 
very  narrow  brownish  scales;  lamina  oblong,  40  cm.  long,  at  the  middle  15 
to  16  cm.  broad,  somewhat  reduced  below:  rachis  similar  to  the  stipe  but 
narrowly  alate,  flattened  (in  drying)  ;  pinnte  coriaceous  (camose  in  the  living 
plant),  opaque,  about  14  iwiirs,  opposite  or  subopposite,  the  lowermost  pair 
borne  at  an  angle  of  about  45*  and  distant  5  cm.  from  the  second,  middle 
ones  divergent  at  a  greater  angle  and  about  2  cm.  apart  upper  ones  gradually 
smaller  but  not  greatly  reduced,  giving  rise  abruptly  to  a  petiolate  terminal 
pinna  of  similar  form;  characteristic  middle  pinn©  9  cm.  long,  1.8  cm. 
broad,  nearly  straight  (sometimes  either  falcate  or  slightly  decurved),  lanceo- 
late, i)etlolate,  at  the  base  unequal,  rounded  truncate  on  the  superior  side. 
dc»ei)ly  excised  below,  the  margins  lightly,  irregularly,  and  obliquely  crenate, 
more  deeply  crenate-serrate  toward  the  acute  apex;  under  surface  (as  well 
as  the  rachis)  sparsely  covered  with  deciduous  tortuose  skeleton-like  dark 
brown  scales,  these  filiform  from  a  broad  substellate  base;  veins  concealed, 
emerging  at  an  angle  of  about  45°,  curved,  the  basal  ones  2  or  3  times  forked, 
the  others  mostly  once  forked;  sori  about  16  to  18  pairs,  nearer  the  costa 
than  the  margin,  borne  on  the  anterior  branch  at  or  near  Its  point  of  origin; 
indusia  firm,  wliltish,  broadly  elliptical,  4.5  to  5.5  mm.  long,  1.5  to  1.75  mm. 
broad ;  sporangia  cinnamon-brown,  long-pedicellate,  naked. 

Tyi)e  in  the  TJ.  S.  National  Herbarium,  no.  523133,  collected  at  edge  of  rockj' 
forest  near  the  summit  of  the  Farallones  of  I^a  Perla,  north  of  Jaguey,  Yateras* 
province  of  Oriente,  Cuba,  altitude  about  585  meters,  by  William  R.  Maxon 
(no.  4.390),  May  2,  1907. 

The  following  additional  specimens  may  be  cited: 

Cuba:  Near    Monte    Verde,    January    to    July,    1859,    Wright    845     (E) : 
"Summit  of  Nimanima,  on  rocks,"  1856-1857,  Wright  845  (E) ;  without 
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definite  locality,  WHght  S45   (Y) ;  fragment,  Wright  845   (N).«     Santa 
Ana»  about  6  miles  north  of  Jagiiey,  Tateras,  province  of  Orlente,  alti- 
tude 600  to  625  meters,  Maxon  4195.    Near  summit  of  Gran  Pledra, 
province  of  Orlente,  altitude  about  1,150  meters,  Mawon  4051. 
PoBTD  Rico:  Yauco,  1880,  Oarher  96  (E).^ 
Linden's  no.  1SS7,  from  Cuba,  and  Slntenls*  nos.  2692,  4234b,  and  6459,  from 
Porto  Rico,  cited  by  Hooker  and  by  Urban,  respectively,  as  A,  antsophyllum, 
probably  belong  here;  as  does  also  Linden's  1890  cited  by  F€e<^  under  this 
name,  without  comment,  along  with  Linden's  1887. 

A.  Barcodes  Is  allied  to  A.  anisophyllum  Kunze*  and  A.  sanguinolentum 
Kunze,  the  former  an  African  species,  the  latter  South  American.  A.  anis- 
ophylluniy  as  shown  by  two  complete  specimens  out  of  the  series  at  hand, 
has  the  rhizome  erect  (as  In  .4.  aarcodes),  not  creeping,  as  redescrlbed  by 
Mettenlus^  whose  description  is  otherwise  excellent  It  differs  from  A,  sar- 
codes  In  Its  firm  light-colored  subterete  stipe  and  rachis  (these  could  hardly 
have  been  camose,  as  In  A,  sarcodes).  In  Its  delicate  membranous  texture  and 
apparent  venation,  and  In  having  the  margins  deeply  serrate  (Instead  of  lightly 
crenate).  The  fronds  are  considerably  larger  and  terminate  much  less 
abruptly  than  In  A,  sarcodes;  they  are  also  sometimes  proliferous. 

A.  sanguinolentvm  Kunze,^  in  the  typical  form  figured  by  Mettenlus,^  Is 
known  to  the  writer  only  from  Regnell's  III  1468,  from  Caldas,  province  of 
Mlnas  Geraes,  Brazil  (N).  H.  H.  Smith's  no.  1128  from  Santa  Marta,  Colom- 
bia, altitude  about  1,650  meters  (N)  is  similar  to  this  in  delicate  texture 
and  marginal  serration,  but  has  the  superior  base  of  the  plnnse  less  auriculate 
and  scarcely  excised  at  the  Inner  margin.  Both  specimens  have  the  rachis 
dark  and  compressed,  as  in  A,  sarcodes.  They  approach  A.  sarcodes  only 
through  Wright's  Monte  Verde  specimen,  which  is  the  most  extreme  of  those 
cited  under  sarcodes  and  which  has  the  plnnse  of  more  delicate  texture  and 
more  deeply  crenate-serrate  than  the  others.  None  of  the  Cuban  and  Porto 
Rlcan  plants  have  the  pinnae  auriculate  or  even  subaurlculate  or  excised  at  the 
Inner  margin. 

A.  sarcodes  Is  thus  nearest  related  to  the  continental  A,  singuinolenium, 
heing  distinguished  ordinarily  by  its  very  coriaceous  texture,  by  having  the 
plnnffi  rounded-truncate  at  the  superior  base  (even  slightly  overlapping  the 
rachis  In  some  specimens),  by  Its  lightly  crenate  margins,  and  by  its  concealed 
venation. 
Cheilanthes  aemula  Maxon,  sp.  nov. 

Fronds  about  50  cm.  high,  clustered;  rhizome  short-creeping,  thickly  cov- 
ered with  narrow  ferruginous  chaff;  stipe  22  to  25  cm.  long,  stout  (2  to  2.5 
mm.  thick),  more  or  less  flexuose,  blackish  or  dark  purplish  brown,  rigid, 
terete;  lamina  subcoriaceous,  30  to  35  cm.  long,  20  to  22  cm.,  broad  at  base, 
broadly  triangular,  very  deeply  quadripinnatifid  below,  otherwise  trlplnnate 
nearly  throughout;  primary  rachis  similar  to  the  stipe,  its  upper  surface 
and  that  of  the  secondary  rachis  covered  with  a  scurfy  jointed  pubescence; 

«  Wright  845  was  reported  first  by  Eaton  (Am.  Joum.  Sci.  II.  27:199.  1859) 
as  "Asplenlum,  sallclfollo,  L.  afflne,"  subsequently  (Mem.  Am.  Acad.  II.  8:205. 
1860)  as  A,  anisophyllum  Kunze.  It  Is  cited  under  the  last  name  by  Hooker 
(Sp.  FU  3:112.  1860). 

^Listec  by  Urban  (Symb.  Antlll,  4:  35. 1903)  as  .1.  anisophyllum  Kunze. 

^HXst.  Foug.  Antill.  34.  1866. 

*  Linmea  10:  511.  1836. 

«^Abh.  Senclt.  Nat.  Gesell.  3:143.  pL  J,.  /.  12,  1860. 

f  Kunze;  Mett.  Abh.  Senck.  Nat.  Qesell.  3:142.  pi.  4*  A  ^0.  1860. 
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pinno"  12  to  14  pairs,  the  lowermost  nearly  or  quite  opposite  and  distant, 
middle  ones  ovate,  approximate  and  mostly  alternate,  apex  of  the  frond  short: 
basal  pinnse  very  unequally  and  broadly  triangular,  11  to  13  cm.  long,  5  to  6 
cm.  broad  at  base,  the  first  inferior  pinnule  4  to  4.5  cm.  long  and  2  to  3  cm. 
distant  from  the  main  rachis,  the  first  superior  pinnule  1.5  to  2  cm.  long  and 
1  to  1.75  cm.  distant  from  the  main  rachis;  pinnules  triangular-ovate,  those 
of  the  lowermost  pairs  of  pinme  relatively  narrower  with  6  to  9  pairs  of 
approximate  narrowly  ovate  pinnulae  and  a  subentire  acute  terminal  segment, 
<mly  the  3  or  4  larger  pairs  of  plnnulie  of  the  lower  pinnules  again  pinnatifid 
into  small  ovate  s«»gments;  under  surface  glabrate,  with  a  few  yellowish  hairs; 
Korl  confluent,  continuous  or  occasionally  interrupted  by  a  shallow  inden- 
tation;   Indusia  narrow,  membranous. 

TyiH*  In  the  U.  S.  National  Herbarium,  no.  572224,  this  being  one  of  several 
sheets  of  Dr.  Edward  Palmer's  no.  187,  collected  at  Victoria,  State  of  Tamauli- 
ims,  Mexico,  In  a  river  canyon,  under  overhanging  rocks,  altitude  about  320 
meters,  February  1  to  April  9,  1907.  Doctor  Palmer's  no.  563  and  no.  564  with 
Identical  data  are  the  same.  Young  semlfertile  or  sterile  plants  differ  In  having 
(he  fronds  almost  ternate  or  subi)entagonal,  and  the  final  segments  obtuse  or 
even  rounded ;  In  the  last  particular  considerable  variation  is  to  be  noted  also 
In  nuiture  siK^clmens, 

ChvilanthcH  acmula  Is  allied  to  (-.  microphylla,  with  which  Indeed  it  grew  at 
the  type  l(K»allty ;  but  from  that  si)ecles  It  differs  notably  in  its  broadly  triangu- 
lar fronds  and  far  greater  subdivision. 

Additional  s|>eclmens  to  be  referred  here  are,  as  represented  In  the  National 
Herbarium,  Dr.  C.  (t,  Prlngle's  llKS  (distributed  as  C.  microphylla),  from 
HhadiHl  banks  near  Monterey,  State  of  Nuevo  Leon,  Mexico,  June  20,  1888 ;  and 
iHK'tor  Palmer's  no.  1413  of  his  ls80  collection  from  some  part  of  CoahulJa 
or  Nuevo  lAH>n. 
Cheilanthes  peninsularis  Maxon,  sp.  no  v. 

Plant  15  to  17  cm.  high,  the  fronds  borne  closely;  rhizome  short-creeping, 
braiu'hlng.  with  cvmi»aot  covering  of  minute  aclcular  brownish-striped  scales, 
thosi*  of  the  gn>wlng  iK^liit  tjiwny  and  long-attenuate:  stipe  7  to  10  cm.  long, 
very  sloiuler  (about  5  mm,  in  diameter),  dark  purplish  brown,  sparsely  cov- 
eiHHl  with  very  slender  (mostly  filiform)  tortuose  shrunken  yellowish  brown 
sialt^s,  nuKstly  apprt*ss^Hi  and  liKH»nsi)lcuous ;  lamina  6  to  8,5  cm,  long,  4  to  5  em. 
bnmd,  iiarn»wly  ovate,  clear  brls;ht  green,  dt»eply  trtplnnatifid,  membranaceous; 
prhuary  and  stHNnulary  niohlsi^  bt^aring  chaff  similar  in  texture  and  color  to 
that  of  the  siijH*  but  mostly  bn^uler.  esinvially  that  of  the  secondary  rachis 
which  Is  lhuN»r-lanciH>hUe.  atteuuate,  ta|>ering  from  the  base,  more  or  less 
cnKst^:  plume  alnuit  i\  iviirs,  the  lowermost  sulK>pi>osite,  with  lower  basal  pln- 
nuU>s  s*>inewhat*pr^^iniHHl.  3  to  3.7  cm.  long,  subtriangular-ovate,  2  to  2-5  cm. 
tUst.nnt  frv>m  the  next  i^-iir  alnne,  thest*  obloug-ovate ;  the  remaining  plnme 
s^^•u^^l,  not  overlapiMus:,  alternate:  in  general,  the  larger  pinme  deeply  hi- 
pinimtiiul,  with  mNmii  6  |vurs  of  sp:iitHl  alternate  oblong-ovate  pinnules,  these 
U>:iquoly  and  tUvply  dixidi^l  into  4  or  5  j^airs  of  altmiate  ligulate-cnneate 
IWh^  iH>nu*vii\l  by  a  ilowu^s**  win::  of  nt\irly  txpi.^l  width,  the  larswr  lobes  again 
oiivv  or  s^nor^il  tiu\t>s  oloft  townnl  the  ai»ex:  SK>ri  terminal  on  the  solitary 
>e:ns  of  the  utttumie  K»Ih^:  Indusia  formed  by  the  slightly  modified  infiexed 
n^:^  reins* 

T>-iv  In  the  V.  S,  National  Heriviriiuu.  »o.  397mi  coDerted  by  T.  S.  Bran- 
dt^v  in  the  i\^iv  n^ion  ot  Ia^wv^t  0\Ufi»n;;a.  Mexico,  Xovember,  1902.  There 
,'irt>  In  a  lid  i:  ion  t^^o  sht^^ts  fr\>n\  San  JiVsv  del  l\itH\  tbat  Is  to  say,  the  same 
T\>i::ou,  a:s<*  wr.ectt\i   by   Mr,   BmiHleiav,   5?ept ember  lU,  ISOOL    All  w«re  dis- 
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tribnted  as  Cheilanthes  pringlei,  a  nearly  allied  species  described  originally 
from  Arizona  and  since  found  to  range  into  northwestern  Mexico.  BYom  (7. 
pringlei,  however,  the  new  species  may  be  distinguished  by  the  following  obvi- 
ous characters:  (1)  The  slender  purplish  brown  stipes,  with  fewer  narrower 
scales  (not  stout  reddish  brown  stii)e8  with  copious  chaff),  (2)  fronds  narrowly 
ovate  (not  short,  triangular  or  deltoid-ovate),  (3)  pinnse  spaced  (not  close- 
set  and  overlapping),  (4)  primary  and  secondary  rachises  with  sparse  narrow 
yellowish  brown  scales  (not  with  very  numerous  broad  whitish  scales  extending 
thickly  even  to  the  vascular  parts  of  the  pinnules  and  commonly  obscuring 
the  under  surface).  The  last  character  is  in  itself  sufficient  to  indicate  the 
distinctness  of  C,  peninsularis,  though  the  difference  in  shape  of  fronds  is 
almost  equally  pronounced. 
Diplazium  delitescens  Maxon,  sp.  nov.  Plate  LVI,  Figure  1. 

Rhizome  creeping  horizontally,  2.5  cm.  long  (incomplete),  about  3  mm.  In 
diameter,  covered  thickly  with  distichous  stipe-bases;  scales  of  rhizome  per- 
haps somewhat  abraded,  Inconspicuous,  minute,  very  dark,  coarsely  reticulated, 
brittle,  elongate-triangular,  acuminate,  closely  appressed;  fronds  borne  singly, 
distichous  by  succession,  43  cm.  long,  arcuate;  stli)e  21.5  cm.  long,  at  the  base 
thickly  clothed  with  brownish  lanose  hairs  Intermixed  with  a  few  scales  like 
those  of  the  rhizome,  conspicuously  flattened  laterally,  the  anterior  face  con- 
cave, the  posterior  convex,  thus  In  section  narrowly  hippocrepiform,  vascular 
bundles  two;  lamina  21.5  cm.  long,  about  20  cm.  broad  at  the  base,  broadly 
deltoid-ovate;  plnn;ie  about  7  pairs,  firm,  membranaceous,  the  lowermost  the 
largest,  subopiwslte,  11  cm.  long,  2  cm.  broad,  short-pet lolate,  patent,  attenuate, 
succeeding  pinnae  slightly  smaller,  ascending,  adnate,  the  uppermost  1  or  2  pairs 
abruptly  reduced,  rounded  or  even  retuse  at  the  apex,  giving  rise  to  a  sub- 
hastate,  caudate  terminal  segment  (about  8  cm.  long),  this  shallowly  lobed 
below,  toward  the  ai^ex  obliquely  serrate;  characteristic  pinnae  lanceolate, 
straight  or  slightly  falcate,  broadest  near  or  below  the  middle,  attenuate 
(casually  elongate),  at  the  base  unequally  cuneate- truncate  (below  narrowly 
cuneate,  above  subtruncate),  the  Inner  margin  straight  and  nearly  parallel  to 
the  rachls,  subaurlculate,  margins  elsewhere  regularly  curvescent-serrate ;  mid- 
veins  prominent  nearly  throughout  on  the  lower  side,  the  veins  mostly  apparent, 
3  or  4  times  forked;  sori  elongate,  7  to  9  mm.  long,  narrow,  slightly  curved, 
uniserlal,  nearer  the  mldveln  than  the  margin,  borne  on  the  first  anterior 
(simple)   branch;  indusia  narrow,  firm. 

Type  In  the  U.  S.  National  Herbarium,  no.  403261,  collected  In  the  vicinity 
of  San  Luis,  Province  of  Orlente,  Cuba,  by  Charles  L.  Pollard  and  William 
Palmer  (no.  348),  February,  1902. 

To  be  referred  here  also  are  the  following : 

Honduras:  San  Pedro  Sula,  Department  of  Santa  Bfi,rbara,  altitude  300 
meters,  C.  Thiemc  (distributed  by  John  Donnell  Smith,  under  no.. 5675,  as 
Aapletiium  cultrifolium) ,     (N) 
Panama:  8,  Hayes  57.     (N) 

A  most  distinct  8i)ecles,  e8i)ecially  remarkable  for  its  peculiar  marginal 
cutting  which  Is  best  described  as  curvescent-serrate,  a  term  used  recently  by 
Professor  Burgess.  The  form  of  the  plnnje  also  is  uncommonly  characteristic 
and  quite  unlike  that  of  any  of  the  smaller  American  species  of  Diplazium. 
The  type  specimen  shows  only  an  occasional  diplazlold  sorus;  but  the  Hon- 
duras specimen  cited  has  the  sorl  more  numerous,  freely  diplazlold,  and  ex- 
tending rather  closer  to  the  margin. 

A.  cultrifolium  li.,  which  Ohristenseu  is  probably  correct  In  considering  a 
Diplazium,  was  founded  on  Plumier's  i)late  59,  supposed  to  represent  a  plant 
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from  Martinique.     It  is,  on  tliis  basis,  a  species  unknown  to  the  writer  and  is 
perhaps  still  to  be  rediscovered. 
Bryopteris  Johnstonl  Maxon,  sp.  nov. 

Fronds  few,  80  to  90  cm.  long,  borne  closely  from  a  slender  creeping  woody 
rhizome  5  to  7  mm.  thick  bearing  a  few  stout  cordlike  roots  about  1  mm.  in 
diameter;  stipes  55  to  60  cm.  long,  in  color  dull  yellowish,  somewhat  polished 
beneath  a  minute  Inconspicuous  stellate  pubescence,  quadrangular  and  deeply 
sulcate  in  drying,  bearing  at  the  base  a  few  yellowish  brown,  ovate  or  oblong- 
ovate  scales  which  are  noticeably  stellate-pubescent;  lamina  glabra te,  broadly 
deltoid,  27.5  to  29  cm.  long,  20  to  24  cm.  broad,  10  to  12-Jugate,  decreasing 
rather  abruptly  toward  the  apex  into  a  narrow  elongate  terminal  cauda  9  to 
11  cm.  long,  deeply  pinnatifid  below,  the  apex  entire;  rachis  relatively  slight, 
subflexuose;  pinnae  opposite  or  very  nearly  so,  subcoriaceous,  sessile^  linear- 
lanceolate,  caudate,  the  mid  vein  elevated,  especially  below,  with  a  few  short 
minute  simple  hairs,  veins  apparent;  the  lowermost  pinnae  11  to  14  cm.  long, 
1.5  to  2.2  cm.  broad,  strongly  deflexed,  greatly  reduced  at  the  base  (particularly 
on  the  lower  side),  broadest  in  the  middle,  uniformly  lobed  one-half  the  dis- 
tance to  the  rachis  or  slightly  more,  the  apex  long-attenuate,  entire,  the  lobes 
close,  about  20  pairs,  slightly  oblique,  subfalcate,  rounded,  those  of  the  lower 
side  largest  (4.5  mm.  broad),  with  9  or  10  pairs  of  simple  veinlets  of  which 
commonly  only  the  two  lowermost  pairs  extend  to  the  sinus;  succeeding  pinnje 
similar,  differing  mainly  in  the  smaller  size,  shallower  lobes  and  less  reduced 
bases,  of  the  pinnae,  the  middle  and  upper  pinnae  being  broadest  at  the  base 
and  decidedly  falcate  toward  the  extremity;  sori  of  the  larger  (inferior)  lobes 
about  9  pairs,  relatively  large,  medial  or  nearly  so ;  indusia  firm,  reddish,  ev«i- 
tually  deciduous,  bearing  numerous  simple  whitish  hairs  mostly  at  the  margin. 

Type  in  the  U.  S.  National  Herbarium,  no.  532013 ;  collected  at  an  altitude  of 
450  meters  on  the  Juan  Griego  trail.  Island  of  Margarita,  Venezuela,  July  22, 
1903,  by  J.  R.  Johnston  (no.  192). 

Known  also  from  Trinidad,  as  shown  by  a  specimen  from  the  Jenman  her- 
barium (U.  S.  National  Herbarium,  no.  428910),  and  a  second  sheet  repres^iting 
Fendler's  no.  54  (U.  S.  National  Herbarium,  no.  50241),  the  latter  bearing  the 
following  note  attributed  to  D.  C.  Eaton :  "  Perhaps  the  Nephrodium  deflexum 
J.  Smith,  referred  to  in  [Hooker  and  Baker's]  Syn.  Fil.  p.  292."  The  reference 
is  to  a  note  by  Mr.  Baker,  under  Nephrodium  refracium  Hook.,  as  follows :  "A 
Fern  gathered  in  Trinidad  by  Aldridge,  N.  deflexum,  J.  Sm.  MSS.,  has  similarly 
deflected  pinnae,  but  they  are  narrower,  and  the  lobes  reach  halfway  down  to 
the  midrib."  This  description,  if  it  may  be  called  such,  applies  to  the  plant  in 
hand ;  but  Smith's  name  is  invalidated  by  Nephrodium  deflexum  Presl,  1825. 

The  relationship  of  Z>.  johnstoni  is  not  with  D.  refracta  (Fisch.  &  Meyer) 
Kuntze,  which,  as  represented  by  several  specimens  in  the  National  Herbarium. 
is  of  the  section  Cyclosorus.  In  gross  characters  it  may  be  compared  rather 
with  D,  falciculata  (Raddl)  Kuntze,  from  Brazil,  the  West  Indian  D.  pifrafni- 
data  (Fte)  Maxon,  and  the  British  Guianan  D.  latiuscula  Maxon.  D,  fatci- 
culata  is  a  plant  with  delicate  herbaceous  ovate  fronds,  very  deeply  cut  noo- 
caudate  glandular  pinnae,  spaced  segments,  etc.  Z>.  pyramidata  and  D,  lati- 
uscula differ  in  their  broader  scarcely  caudate  pinnae,  noncaudate  apex  and 
marked  pubescence,  and  in  having  the  lower  pinnae  not  deflected. 
Bryopteris  latiuscula  Maxon,  sp.  nov. 

Aspidium  (Nephrodium)  wardianum  Jenman,  in  herb.  Not  Aspidium  vardii 
Kuhn,  1879=N€phrodium  wardii  Baker,  1874=/)rj/op/eH«  wardii  Kuntze, 
1891. 

Rhizome  lacking;  stipes  35  em.  long,  light  brownish,  stout,  deeply  and  irr^fu- 
larly  sulcate,  with  a  thick  scurfy  covering  of  minute  whitish  stellate  hairs 
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below,  in  the  upper  parts  and  on  the  rachis  mixed  with  longer  simple  hairs, 
theee  at  length  predominating;  lamina  triangular-deltoid,  40  cm.  long,  37  cm. 
broad,  about  15  to  17-Jugate,  decreasing  regularly  at  the  apex ;  pinnae  straight 
or  nearly  so,  opposite  throughout,  short-stalked  (1  mm.),  lanceolate,  attenuate, 
the  midvein  stout,  conspicuously  elevated,  covered  with  erect  long  and  short 
simple  hairs,  these  extending  also  to  the  veins  and  veinlets;  lowermost  pinnte 
13.5  cm.  long,  2.8  cm.  wide,  borne  at  an  angle  of  90**,  by  the  reduction  of  the 
two  or  three  lowermost  imirs  of  segments  nearly  ligulate  at  the  base  (8  mm. 
wide),  increasing  abruptly  to  the  full  width  (2.8  cm.),  in  the  remainder  of  the 
basal  half  lobed  about  one-half  the  distance  to  the  midrib,  the  lobes  gradually 
much  shallower  toward  the  entire  attenuate  apex ;  lobes  approximate,  oblique, 
slightly  falcate,  rounded-trunc^ate,  those  of  the  8uj)erlor  and  inferior  sides  about 
equal,  the  largest  6  mm.  broad,  with  about  9  or  10  pairs  of  simple  veinlets,  the 
lowermost  two  (or  three)  pairs  running  to  the  narrow  sinus  (or  the  first  pos- 
terior veinlet  sometimes  only  short-excurrent)  :  succeeding  plume  gradually 
smaller,  of  the  same  general  form,  gi*adually  less  reduced  at  the  base,  the 
sixth  pair  of  pinnae  with  only  the  first  iwir  of  segments  reduced,  upper  pinnae 
with  base  as  broad  as  the  middle,  ultimate  pinnae  greatly  reduced  (1.5  to  2 
cm.  long),  finally  adnate,  decreasing  regularly  Into  a  short  entire  ai)ex:  sorl 
of  the  largest  segments  0  or  10  pairs,  large,  medial,  the  indusium  light  brown, 
with  numerous  long  simple  white  hairs. 

Type  in  the  U.  S.  National  Herbarium,  no.  428925;  from  the  Jenman  her- 
barium, marked  in  Jenman*s  hand  as  from  the  ''  Barima  River,  British  Guiana.'* 
A  second  sheet  has  identical  data. 

D.  Iatiu8cula  is  of  the  section  Eudryopterls  and  closely  related  to  Z>.  pyrami- 
data;  to  be  distinguished  by  its  stouter  vascular  parts,  opposite  and  less  deeply 
lobed  pinnae  and  especially  by  the  greatly  reduced  basal  segments  of  most  of 
the  pinnae,  even  the  upj)er  pinnte  never  broader  at  the  base  than  at  the  middle. 
It  is  less  nearly  allied  to  D.  johnstoni, 
Elaphoglossom  palmeri  Underw.  &  Maxon,  si),  nov. 

Mature  plants  22  to  45  cm.  high,  with  narrow  fronds  covered  on  both  sides 
with  more  or  less  scattered  irregularly  stellate  scales;  rootstock  slender,  creep- 
ing, densely  covered  with  copious  dark-brown  shining  prick ly-ci Hate  linear- 
lanceolate  scales,  these  continuing  a  short  distance  up  the  slender  stipe,  there 
mingled  with  whitish  or  rusty  long-ciliate  scales;  sterile  fronds  with  stipes 
5  to  18  cm.  long,  lamina  20  to  30  cm.  long,  very  narrowly  elliptic  or 
oblanceolate,  usually  widest  (6  to  18  mm.)  one-third  the  distance  below  the 
apex,  gradually  long-tapering  below,  tapering  more  rapidly  toward  the  apex, 
both  surfaces  covered  (often  densely  so  when  young)  with  rather  small 
whitish  or  slightly  brownish,  dilate  or  Irregularly  stellate  scales,  those  of  the 
midrib  beneath  and  on  the  margins  with  a  broader  body;  8i>oroj)hyls  similar 
in  shape  to  the  sterile  fronds  but  shorter  and  with  relatively  longer  stli)e8,  cov- 
ered more  or  less  closely  with  Irregularly  stellate  scales  above,  flbrlUose  with 
dilate  scales  on  the  midrib  l>eneath ;  veins  distinct,  oblique,  mostly  once-forked 
(usually  near  the  base),  slightly  thickened  toward  the  end  and  scarcely  reach- 
ing the  margin  thus  forming  a  condition  between  §Stenoneura  and  SCondy- 
loneura  but  nearly  approximating  the  former. 

Type  in  the  U.  S.  National  Herbarium,  no.  372375;  collected  near  El  Guama^ 
Province  of  Plnar  del  Rio,  Cuba,  on  banks  of  an  oi^en  stream  in  the  pine  moun- 
tains. March  12,  1000,  by  William  Palmer  and  J.  H.  Riley  (no.  280).  Also 
collected  by  Charles  Wright  (no.  3957),  in  the  yejir  1865,  probably  in  the  same 
part  of  the  island.    The  type  si)edmens  are  lacking  in  sporophyls  but  represent 
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the  more  robust  staj^e  of  the  8i)ecies.  Wright's  specimens,  of  which  there  are 
two  sheets  in  the  herbarium  of  Columbia  University  and  one  in  the  I'.  S.  Na- 
tional Herbarium,  as  much  smaller  but  fertile.**  The  sijecies  is  somewhat  allied 
to  Elaphoglossum  prtiolatum  (Sw.)  Urban,  originally  described  from  Jamaica, 
from  which  it  differs  conspicuously  in  its  oblique  veins,  long-tai)erlng  fronds 
< long-attenuate  below).  In  Its  copious  covering  of  Irregularly  stellate  scales, 
and  esi)eclally  In  the  prominent  brlstly-ciliate  scales  of  the  rootstock.  In  com- 
mon with  E,  pvtiolatum  and  the  Mexican  E,  arancosnm  (D.  C.  Eaton)  C.  Chr. 
it  shows  a  tendency  towai*d  an  intermediate  |)osition  between  the  two  usually 
well-marked  sections  of  the  genus,  as  elal>orated  by  Dr.  Christ  In  his  mono- 
graph. 
Pellaea  lozani  Maxou,  sp.  nov. 

Fronds  15  to  25  cm.  long,  clustered  upon  an  ascending  rhizome  bearing  short 
dark  acicular  scales  with  narrow  brown  borders;  stli)es  4  to  0  cm.  long  (av- 
eraging 7  or  8  cm.),  light  brownish  green,  with  a  few  narrow  scales  similar  to 
those  of  the  rhizome ;  lamina  10  to  17.5  cm.  long,  5.5  to  8.5  cm.  broad,  narrowly 
ovate,  acuminate,  simply  pinnate,  slightly  broader  at  the  middle  than  at  the 
base;  rachls  like  the  stipe,  bearing  numerous  narrow  brownish  black-tipped 
api)ressed  scales;  pinnjc  7  to  0  pairs,  approximate  or  slightly  Imbricate  (only 
the  lowermost  pair  or  two  somewhat  spaced),  simple,  falcate,  the  lowermost 
l)air  sossile  and  sometimes  hastate,  those  above  sessile,  lanceolate,  aurlculate, 
the  piunounced  rounded  auricle  overlaj)plng  the  rachis,  rounded  or  subcordate 
below,  the  upi)erniost  two  or  tJhree  pairs  unequally  subcordate.  Anally  adnata 
and  decurrent,  giving  rise  to  an  elongate  acuminate  terminal  segment  once  or 
twice  sharply  cleft  below;  largest  pinna?  (middle)  4.3  cm.  long,  1  cm.  broad 
near  the  base  (1.4  cm..  Including  the  auricle),  tapering  regularly  and  evenly  to 
an  acute  apex;  texture  firm,  chartaceous;  leaf-tissue  covered  8i>arlngly  both 
above  and  below  with  short  w^hltlsh  glandular  hairs;  veins  close,  rei)eatedly 
forked ;  sori  forming  a  narrow  continuous  band  completely  around  the  slightly 
changeil   margin. 

Tyi>e  in  the  U.  S.  National  Herbarium,  no.  462684 ;  collected  on  wet  ledges  In 
Iguala  Cafion,  near  Iguala,  altitude  000  meters,  In  the  State  of  Guerrero,  Mexico, 
July  23,  11K)7.  by  Filem6n  L.  Lozano,  and  distributed  by  Dr.  C.  O.  Prlngle  as 
no.  13l»47.  The  i)ersonal  name  is  given  at  the  suggestion  of  Dr.  Prlngle,  who 
writes  most  apin'ociatively  of  his  friend  and  assistant,  Seiior  Lozano. 

Notwithstanding  the  niarketi  dissimilarity  in  form,  the  alliance  of  P,  lozani 
is  clearly  with  /*.  ficemanni,  from  which  it  appears  to  differ  sufficiently  In  Its 
simple  i)iinue,   scantier  vestiture,   etc. 
Pellaea  notabilis  Maxon,  sp.  nov. 

Plant  about  45  cm.  high,  comprising  0  loug-stii)ltate  simply  pinnate  fronds, 
lihizome  stout.  1  cm.  in  diameter,  creeping  (6  cm.),  very  thickly  clothed  with 
linear  long-attenuate  tawny  silky  chaff  (7  to  8  mm.  long),  that  of  the  apical 
IK)rtlon  light  straw-colored;  stii)es  clustered,  22  to  25  cm.  long,  stout,  1.5  mm. 
In  diameter,  terete  throughout,  straw-color*^  with  purplish  bases,  naked  except 
for  a  few  si)reading  silky  hairs  near  the  base;  lamina  bluish  green,  consj)icu- 
ously  lighter  below,  chartaceous,  glabrous,  20  to  23  cm.  long,  13  cm.  broad, 
deltoid-ovate  In  drying,  once  pinnate,  6  to  8  pairs  of  narrow-spaced  (2  to 
3.5  cm.  apart)  pinna?  and  a  similar  terminal  segment,  the  rachis  stout,  naked, 
straw-colored;  pinme  opposite  or  subopiK)site,  all  of  nearly  equal  size  ((»  to  8 


"Also  seen  In  the  collection  of  D.  C.  Eaton  and  at  Kew;  indicated  by  Eaton 
as  probably  nndescrlbed,  and  at  Kew  placed  with  E,  tectum  (H.  &  B.)  Moore, 
originally  from  Venezuela,  to  whose  tyi>e  si>ecimen,  as  seen  in  the  Wlllderow 
herbarium  at  Berlin,  It  has  no  close  resemblance. — I^.  M.  Undebwood,  In  lltt. 
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cm.  long),  simple,  linear,  long-attenuate,  straiglit  or  nearly  bo,  gradually  taper- 
ing from  the  unequally  subcordate  base  (8  to  10  mm.  broad),  the  lowermost 
short-stalked  (2  to  3  mm.)»  the  middle  ones  less  so,  the  upi)er  sessile,  the  ter- 
minal segment  7.5  cm.  long,  conform,  sessile;  costa  evident  throughout;  veins 
concealed,  close,  2  or  3  times  dichotomously  forketl,  extending  to  the  thick 
whitish  narrowly  cartilaginous  margin ;  margins  broadly  revolute,  the  sorl 
borne  in  a  continuous  broad  l)and  from  the  free  mucronate  tip  of  the  pinna 
nearly  to  the  base  on  both  sides. 

Type  in  the  U.  S.  National  Herbarium,  no.  572223,  collectetl  by  Dr.  Edward 
Palmer,  near  Victoria,  altitude  about  320  meters.  State  of  Tamaullima,  Mexico, 
F^ebruary  to  April.  1907  (no.  234).  Only  one  s[>ecimen  was  found,  this  fortu- 
nately in  good  condition. 

The  long,  simple,  entire,  spaced  iiinuie  will  distinguish   Pritaca  notahilis  at 
once  from  any  known  8i)ecle8  of  the  group  characterized  by  light-colored  8tli>es 
and  rachlses. 
Phymatodes  prominula  Maxon,  sp.  nov. 

Rhizome  extensively  creeping,  slender,  1.5  to  2  mm.  in  diameter,  thickly 
covered  with  api)re8sed  ferruginous  firm  lanceolate  scales  terminating  In  a  long 
K'ta,  the  margins  lighter-colored  with  flaccid  deciduous  cilia ;  fronds  essentially 
conform,  exstii)itate,  coriaceous,  glabrous,  entire,  7  to  12  cm.  long,  11  to  15  mm. 
broad,  llnear-lantvolate  to  oblanceolate,  the  ai)ex  subobtuse  or  acntlsh  (rarely 
attenuate),  the  lower  portion  gradually  attenuate  to  the  base,  thus  narrowly 
cuneate;  principal  venation  manifest,  the  costa  and  lateral  veins  elevated,  the 
connecting  and  included  velnlets  scarcely  so  or  immersed;  in  sterile  fronds  the 
costal  ar(H)les  narrow,  the  paracostal  larger  and  extending  nearly  to  the  margin; 
in  the  fertile  fronds  the  costal  and  jmracostal  areoles  of  nearly  eciual  size,  the 
latter  sorlferous;  recurrent  Included  velnlets  few,  short.  Immersed;  ultimate 
venation  comprising  a  minor  third  row  of  incomi>lete  areoles  near  the  margin; 
sori  solitary,  medial,  18  to  23  pairs,  imin-essed,  borne  at  the  end  of  a  single 
branch  or  at  the  ends  of  two  branches  short-excurrent  from  the  costal  areole; 
spores  light  yellowish  brown,  muricate;  paraphyses  filiform,  flaccid. 

Tyi)e  in  the  U.  S.  National  Herbarium,  no.  531052;  collected  on  the  San  Juan 
trail,  island  of  Margarita,  Venezuela,  altitude  500  meters,  by  J.  R.  Johnston 
(no.  155),  July  6,  1!K)3.  Represented  also  by  Fendler's  no.  50  from  Trinidad 
and  by  si)eclmens  collected  by  Charles  Wright  at  (ireytown,  Nicaragua  (without 
number). 

This  is  one  of  the  forms  usually  called  Poly  podium  salicifoHum  Willd.,''  with 
which  8i>ecies  as  dellmlte<l  by  Mettenlus*  It  may  be  Identical;  but  this  name, 
though  used  recently  by  Illeronymus,*'  Is  not  tenable,  having  l)een  used  by  Vahl 
for  another  species  in  1807.  Of  the  several  supfmsed  synonyms  associated  with 
** salicifoHum*'  as  a  si)ecles  or  as  a  subsi)ecles  of  lycopodioidcs  none  api)ears  to 
be  available.  Polypodium  aurinamcnsc  Jacq.,**  as  Interpreted  by  Lindman,*^ 
differs  in  ail  essential  resi)ects,  as  does  also  Craspcdaria  grandis  Fee.^  Roth 
of  these  have  dlmori)hlc  fninds.  Polypodium  dictyophyUum  Kuuze,  from 
Guiana,  Is  from  descrii)tion  clearly  a  distinct  si>ecles,  as  recognized  by  Met- 
tenius.*  P,  rosmarini folium  Kunth  is  an  allied  Ecuadorean  plant  whose  char- 
acters have  recently  been  i>ointe<l  out  by  Hieronymus.*' 


«Si).  PI.  5:149.  1810. 

»Abhand.  Senck.  Nat.  Gesell.  2: 1M>.  1856. 

^^Engler's  Bot.  Jahrb.  34:530.  1905. 

*Coll.  Bot.  3:28.-),  ph  21,  f,   J.  1789. 

«Ark.  Bot.  1:247.  V.)0?u 

f  Crypt.  Vase.  Br^s.  1: 11!)  />/.  SI,  /.  2.  1S09. 
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The  alliance  of  P,  prominula  in  outline  and  venation  Is  rather  with  the  well* 
known  P,  lycopodioides,  from  which  it  differs  not  only  in  its  more  conform 
fronds  but  also  in  its  raised  venation,  slighter  rhizome  and  more  translucent 
tissue. 
Polypodium  dissimiilans  Maxon,  sp.  nov. 

A  very  delicate  pendent  plant  with  numerous  flaccid  linear  fronds;  rhizome 
erect,  minute,  slender,  1  to  1^  mm.  in  diameter,  bearing  a  few  relatively  large 
bright  brown  lanceolate  scales,  with  dark  cell  walls;  fronds  15  to  20  cm.  long, 
0  to  12  mm.  broad,  scarcely  stipitate,  greatly  reduced  below,  the  rachis  filiform, 
dark  brown  or  blackish,  bearing  45  to  60  pairs  of  distant  narrow  alternate 
pinn}]e,  decreasing  gradually  toward  the  apex  or  sometimes  abruptly  to  a 
narrow  terminal  caudate  segment  2  cm.  long,  2  mm.  broad  at  the  base  and 
there  coarsely  lobed;  pinuie  separated  <mce  or  twice  their  width,  adnate, 
smooth,  membranous,  translucent,  the  lowermost  minute,  decurrent,  distant 
less  than  1  cm.  from  the  rhizome,  those  immediately  above  gradually  larger 
nud  with  simple  midveins;  characteristic  pinme  G  mm.  long,  1.75  mm.  broad 
above  the  base,  strongly  decurrent,  lanceolate,  straight  or  slightly  recun'ed, 
borne  obliquely  (usually  at  an  angle  of  about  45°),  margins  with  a  few  shallow 
dentate' serrations,  apex  somewhat  produced,  subentire,  obtuse,  midveins  dark, 
flexuose,  with  about  4  or  5  pairs  of  oblique  alternate  veins  extending  half 
way  to  the  margin  and  corresponding  to  the  oblique  marginal  teeth ;  sori  large, 
slightly  impressed,  confluent  with  age,  terminal  upon  the  veins. 

Type  in  the  herbarium  of  Capt  John  Donnell  Smith;  collected  from  tree 
trunks  near  Coban,  Alta  Vei'apaz,  Guatemala,  at  an  altitude  of  1,300  meters, 
February,  1886,  by  H.  von  Tflrckheim.  The  collection  including  this  was  dis- 
tributed by  Captain  Smith  as  no.  884,  Polypodium  jubaeforme  Kaulf.  A 
specimen  of  this  number  in  the  U.  S.  National  Herbarium  is  less  complete. 

The  present  si)ecies  is  readily  distinguished  from  P.  jubaeforme  by  its  exceed- 
ingly delicate  texture,  very  slender  vascular  parts,  almost  superficial  sori,  and 
toothed  pinnae,  the  last  a  character  noted  by  Captain  Smith.  The  relation- 
ship is  rather  with  the  British  Guianan  P.  melanotrichum  Baker  ^  and  the 
closely  allied  P,  suprasculptum  Christ,*  the  latter  described  recently  from 
Costa  Uica.  From  these  It  differs  notably  in  its  very  narrow  fronds  and  few 
shallow  blunt  teeth. 
Stenochlaena  latiuscula  Maxon,  sp.  nov. 

Kootstock  wide-creei)ing,  flattened,  about  7  mm.  broad,  3  to  4  mm.  thick, 
naked  or  nearly  so,  bearing  a  few  naked  dark  yellowish  brown  lanceolate 
scales  at  the  base  of  the  stii)e  and  extending  up  the  stipe  a  short  distance  (3 
to  4  cm.).  Sterile  frond  dark  green,  about  70  cm.  long;  stipe  20  cm.;  lamina 
exactly  lanceolate,  at  the  base  4^runcate,  50  cm.  long,  25  cm.  broad  at  the  middle 
and  at  the  base,  about  17-jugate,  the  pinnae  12.5  cm.  long  by  1.6  to  1.8  cm. 
broad,  simple,  linear-lanceolate,  subopix»site,  spaced  about  their  width,  borne  at 
90°  to  the  stout  terete  very  narrowly  alate  rachis,  short-petiolate,  subequally 
and  rather  obtusely  cuneate,  taiiering  gradually  from  near  the  middle  to  an 
evenly  long-attentuate  straight  or  slightly  falcate  apex,  the  margins  ev«ily 
crenulate-revolute  in  drying;  veins  conspicuous,  simple  or  more  couMnonly 
once-forked  at  or  near  the  base,  diverging  from  the  costa  at  an  angle  of  about 
70° ;  intercostal  spaces  about  8  to  1  cm.  Fertile  fronds  similar  but  smaller, 
about  13-jugate,  the  rachis  flbrillose-chaffy ;  pinnae  linear,  10  to  11  cm.  long. 


«Tiniehri  II.  5:  216.  1S86:  Trans.  Lhm.  Soc.  II.  Bot  2:  292.  1887. 
&Bull.  Herb.  Boiss.  II.  5:3.  11K>5. 
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7  to  8  mm.  broad  near  the  base,  obtusely  cuDeate,  stalked  (2  to  3  mm.),  long- 
attenuate,  in  drying  folded  along  the  midrib. 

Type  in  the  U.  S.  National  Herl>arium,  no.  474000,  collected  at  Juan  Viiias, 
valley  of  the  Rev«itaz6n,  Costa  Rica,  altitude  1.000  meters,  by  O.  F.  Cook 
and  C.  B.  Doyle  (no.  208).  April  22.  1903.  Less  perfect  specimens  are  those 
collected  by  Werckl^  and  by  Cooper,  both  without  exact  locality  in  Costa  Rica. 
Known  also  from  Guatemala  upon  a  specimen  collected  by  von  Ttlrckheim  at  Pan- 
samalft.  Alta  Verapaz,  altitude  1.200  meters,  February,  1887  {J.  D.  8.  1129),  in 
the  herbarium  of  Capt.  Jolm  Donnell  Smitli. 

The  present  species  is  probably  most  closely  allied  to  the  true  8,  sorhi folia  « 
which  appears  to  he  strictly  a  West  Indian  species.  It  differs  in  its  darker 
almost  reddish  diaff.  in  having  the  frond  not  reduced  below  or  only  very 
slightly  so,  in  the  longer  and  relatively  narrower  pinnae,  these  tapering  and 
long-attenuate  from  near  the  middle  and  not  from  the  outer  third  as  in  <R. 
sorbifolia, 

«A8  delimited  by  Professor  Underwood,  Bull.  Torr.  Club  33:  591-005.  1907. 
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Photograph  of  si>eciineu  of  Aspleniwn  salicifolium  I..,  T.  S.  National  Herbarium 
no.  52.'{0C1,  collected  at  Monte  Verde.  Province  of  Orlente,  Cuba,  altitude 
about  57r>  meters,  by  Wm.  R.  Maxon,  no.  4306.    About  two-fifths  natural 
size. 
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Fio.  1.  Diplazium  dcHtesvitia  Maxou. 

One  of  the  second  imir  of  pinnie  from  the  type,  U.  S.  National  Her- 
barium no.  4032t>l.  Pollard  d  Pdlmer  348,  from  the  vicinity  of  Sau 
Luis,  Province  of  Oriente,  Cuba. 
Fig.  2.  Asplcnium  iniegvrrimum  Spreng. 

One  of  the  second   i>air  of  pinnae  of  a   frond  collected  on  forestal 
slopes   of  the  Finca   Las   Gracias,   Yateras,   Province  of  Orleiite, 
Cuba,  Majc^on  4470. 
Fio.  3.  Asplenium  sarcodes  Maxon. 

A  characteristic  middle  pinna  from  the  t>pe,  U.  S.  National  Her- 
barium no.  523133,  collected  on  the  farallones  of  La  Perla,  Yateras, 
Province  of  Oriente,  Cuba,  Maxon  4390. 
Fio.  4.  Jlolodirtpum  finekii  (Baiter)  Maxou. 

Apical  and  adjoining  portion  of  a  frond  of  Dr.  Edw.  Palmer's  no.  33<>, 
collected  near  (»6mez  Farias,  State  of  Tamaulipas,  Mexico. 
Figs.  1.  2,  and  4  are  from  nature  prints.    Fig.  3  is  from  a  photograph.    All 
are  at  natural  size. 
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septemloaUarit 807 

setigera 309 

omata 809 

sbadboltiana 810 

spinosa 304.509 

subjuncte 81 1 

tabdlaHum 296 

transversa 807 

tridens 307 

triloctUaris 307 

turgida 811 

un  ifasciata ". 807 

vesiculosa 299 

Biopbytum 109,116 

dendroides 116 

Black  bead 142 

Bluegraas,  English 6 

Brachypodium  mexicnnura 48 

Brebissonia 334,360 

Brightwellla 264 
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giganieus 38 

incrasmUus 4 

ligutticus 4 

iividus 5 

pendalinus 48 
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eUxUus 8 
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pratense 8 
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capillaris 469 

Junciformis 468 

paradoxa 469 

Bunch  graaB,  Arfsona 6 

blue 6,28 

Bursera 118,115 
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dnerea 119 
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fragUU 119 
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gracau 119 
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karwintkii 119 

kerheri 119 
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CalccoUrIa  hmnllig 1«6 

Cftlibanua 87,»0 

caespitoeofl 90 

CallUndia 135,148 

haematostoma 1 44 

portorioensls 188,148 

Oaiodiacut 886 

CtikmeU 883,348 

brevia 889 

formota 844 

iSber 844 

taieuia 858 

Calopogoninm 189,206 

orthocarpom i06 

CaluMa 168 

Calyptrocarya 444,487 

fiaglfeia 487 

paimeUo 467 

CalyfitrottylU  fa&ciiCHlarU 468 

paKieuiata 463 

Campeachy-wood 164 

Campeohy  wood 188 
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IntennediiM 482,484,490 

slbiricus 482,484 
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aemvlus 888 
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taeniatiu 889 
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VfHsiftogi 887 

Cimpyloneis 828 
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grevtOH 829,830 

Campy  loneumm  repens 490 
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obtiuifolia 210 
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ruaio^penna 210 

Candollea. 486 

Carex 468,444 

cladofltachya 470 

dura 469 

durandii 468 

fuacoatra 469 

hartwegii 470 

heptaHtachya 488 

hermaphrodiia 452 

Jameiioiii 469 

gracilis 470 

jmeatt 468 

jovia 470 

mexicana 470 

pichinchenfds 469 

pittieri 469,470 
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uncinata 468 

Cassia 136,155 

alato 160 

arida 97 

bauhinioides 98 

bicapsularifl 158 

chamaecrista 159, 162 

demissa 97 

diphylla 134,161 

durangensis 98 

emarginata 160 

fistula 138,157 

flowers 183,145 

glandiilosa 162 

goldmani 98 

grandis 133,167 

laevigata 158 

ligustrina 159 

mirabilis 162 

nicUtons 162 

occidentalls ih9 

glabra i 159 

polyantha 98 

polyphylla 160 

portoricensis 133, 161 

callosa ; 161 

granulata 161 

quinquangulata 1 68 

stahlii 133,158 

tora 134,169 

yogeliana 98 

Caasie 146 

Castalia,  key  to  Mexican  species 93 

ampla 94 

elegans 94 

flava 94 

gracillfl 94 

mexicana 94 

odorata 96 

pringlei 94 

Oaatdlia 4 

tuberctUata 4 

Catapodium 8, 5 

Oattutrmion 141 

Centella  aaiatica 181 

Centrosema 189,199 
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pubescens 200 

virginianum 201 

angUHtifolium   : 201 

Cephalocereua 83 

macrocephalus 83 

BenillB 83 

Cephaloschoenus  plofiosuii 462 

marginalus 462 

Ceratavlina  bergonii 284 

Ceratanlti^ 282,298 

berportii 284 

(jaUipagcims 298 

leiiA 806 

ovnlU 306 

paciflcus 806 

I)f*li/Tnorj)hns 306 

turgidu9 811 

Cereus 88 

hollianns 83 

peeten-aboriglnum 84 

stellatus 83 

w  e  1  Hf  ri 84 

C(>stodIscns t>,6,  ^S9, 292 

cinnamomeum 292 

(ibttcunis 266 

radiatns 256 

ChHPtoceroH 281,8S6,288 

coarctatus 287 

tlidynius..... 287 

furcatua 287 

sp.? 288 

variana 288 

Chadocijperus  nhTus 456 

poliimorphu^ 455, 456 

rugulomLS 456 

ur<xohiiu» 456 

ChartosjH/ra  globosa 462 

Chiimaejistula 156 

Cheilanthes  aemtila 496, 496 

-  microphylla 496 

peninsularis 496, 497 

pringlei 497 

Chiotilla 84.126 

Chiqnlfia 85 

ChUmmmia 8 

Cistula 334 

loren/.iana 334 

Clat'wiU<t 325 

kinkeni 325 

ClavtUium 170 

Clematis  rh(M'io('an>a 05 

nifa 96 

Cllmaeospheiila 825 

catena 326 

elonpata 825 

frauenfddii 825 

moniligera 826 

Clitoria 139,198 

laurifolia 199 

niblglnosa 199 

teniHtea 133.198 

(Vmxaiia  ebraotcata 181 

CY>batia 152 

Cocconeis 828, 334, 3G8, 373, 384 

adn'dcica 333 

aliena 332 

antiqua 828 
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ardica 329 
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beUmcyeri 330 

ctrcumcinda 831 
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curvi-rotunda 331 

decipiens 829, 330 

ddicata 830 

diaphana 830 

dirupta SM 

distona SM 

emmerici 332 

exiravngoM 829 

flexella 831 

formoea 8S4 

/Uigur S29 

grevlllei 329,M1 

heteroidea 331 

impcratrix 329 

janisch  it S29 

kerguelensis S29 

lunyac^kii 831 

notabilis 331 

octdu»-cati 329 

pellucida 381,55/,3S2 

pseudomarginata 331, 832 

punctatissima 332 

regalia 331 

regina 329 

sniteUtm ^....  328,380.333 

seuegalensis S32 

figma 329 

sigmoradiaru 329 

8par»ipunciata 329, 380 

splendida SS2 

trachylica 328 

Cocconema 860, 370, 871 ,  372 

ofperum 373 

comutum 373 

cjnnbiforme 373 

gaatroides 373 

inaequale 872 

kam  t£chaiica 872 

laneeolatum 878 

Coffee,  Sudan 150 

Cojoba 142,145,150 

C<>j6bana 142,145.150 

Cojobillo 144,150 

Cojobo : 150 

Cblltionrma 333,860 

virtdiUum S61 

C^logania  eongeata 100 

deamii 100 

grandl  flora 100 

lozani 100 

tenuis 190 

Oomostrmum  schoUii 450 

C/Ondori  133 

Conferva  biddulphiana 307 

obliquata 312 

moniliformia 236 

C-opal,  American 133 

Copaltic 133,144 

Coml  wood 203 

Coralitas 150 

Corethron 287 

Corinna 312 
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excavaia 31S 

Caronia 886 

Corynella 137,177 

paueifolia 177 

CkMcinodlsoos 241, 

f U,  246,  ttW,  261, 264,  S61,,  266, 281, 316 
af  ricanuB 247 

rotundus 247 

apleulatos 260  i 

appolinis 252 

compacta 252 

argrus 260,260 

asteromphalua 247,  f4^, '256 

atlantictu 256 

borealls 248,257 

ciwpius 257 

centralis «4?,  248,  :?-W,  260,  f5ff 

ci)ctH)nelfonnIs 248 

i-ommutatus 249 

foncavua 248, 249 

qfricae 248 

concinnus 249 

erassu8 258 

ourvatulus 260,  ^66,  261 

sttboceilatuB 261 

deerescens 260 

irregularis 251 

deformatus 250 

denarluu 261,259 

tleviut 258 

diorama 256 

ehrevibergli 253 

elegiinH 261 

elongatus 262 

excentricus 261,252,253 

faUiix 258 

fasciculatus 266,  259 

fimbriatus 253 

fiinbrialuB-limbaius 263 

floridulus  256 

/oramiito8U» 254 

fulguralls 255 

/luctis 261,263 

galapagensis i?/>i 

griacws 262 

galapagensU 252 

heteroporua 250,  251,  *5Z 

kiiikerianus 258 

tabyrinlhus 252 

leutiginoMUs ibZ,i5y 

limbatun 253,2^ 

lineatufl 268 

inargarUaceus * 261 

marglnatus 246, 247,  25«,  t55,  254,  i58 

intermedia 264 

submarginala 254 

m  inor 251 

minuens 250 

Tfwseleyi 249 

nitidulug 264 

nitidus 264 

nobilis 256 

nodulifer 266,  268 

uormanni 256,  269 

fiormannicus 266, 269 

obflcuma 266 

Jiaralis 256 
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oculus-iridis 247,248,266 

loculi/t'ia 256 

vanety 248 

odontophonis 259 

omphalanthu-s f  47, 256 

papuanuit 249 

pentas 256 

pu.stulatu« 257 

pifjtkiicula 265 

radirttus 21H.  j^.-s,  257,  i.5;.  258, 260, 316 

heUrostictn 253 

snbacqiialU  parni 253 

regiuB 255 

robustus 246,  'H7,  i-Vi,  i!r>3,  i5i„  26H 

iniemmlia 253, 2M 

rothil 259 

seintiUam ; 25o,  252, 258 

simbirsklanus 258 

sol 252 

UcUaris 256 

striatum 266 

aubroiwavus  major '    253 

subtills 216, 250,  -257, 25tt,  259, 261, 2W 

subtf  lotus 258 

symbolophonu 257 

symmetricus 251, 257, 269 

Bzonlaghil 250 

tenuit 249 

tul)erculalus 261, 263 

undulosus 260 

inriolaliis 251 

verecunduM 269 

woodwardii 260 

Co8inioiU»cu8 246 

harbaiknsU 279 

Cracca Ptf,137, 178 

hicolor \t\> 

caribaea 178 

edtvard^ii 99 

glabdlti 99 

grecnnuuiii 99 

mimiiUha 99 

vioUis 99 

Craspedodistnis ^W,  264,  Jl^ 

eoseinodlscus 2<;4,  266 

/ranklinl 243 

mierodiwng 2«i5 

oblongun 2t>4 

^pxUiicida 265 

Stella 242 

CraticfUa  ehrrnU  rgli 342 

Qit^fidocarpus  cnhmsiti 460 

CrcMtirllla 244,  245 

minida 245 

pcdmeriana 246 

turgida 245 

Cremdlia 245 

tuiris 244 

Crotalurla i:i6,  170 

Incana 171 

lotifolia 172 

grandifluru 172 

grandl  fol  ill 172 

retusa 171 

sagittulla 171 

stipularia 170 

Ctenop»U 4 
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pedindla 4 

Cuemecillo 147 

Cutandla 5 

Cyclotella Sl,0  ,U1,  «e5,  967 

ambigua 266 

aOanliea 266 

daUtuiajia 266 

radiata 289 

reglna 2W 

sinensis 266 

Btriato 266 

Btylonim 966 

transylvaniea 265 

umbilicata 239 

Cymaiopleura 382,884 

anguUUa 883 

apicuiata 883 

eUiptica 383 

hibemica 383 

rhombica 383 

nobUU 888 

solea 382 

Gymatosira 817 

CymbeUa 265,333,371,373,377 

aspeva 873 

ddicata '. 872 

chrenhergii 372 

pigantea 373 

kamtschalica 3?2 

lanceoUUa 387,373 

mactdata 372 

phoenicenleron 850 

turffula 378 

Cymbophora 371 

Cynometra 135, 151 

portoricensis 133, 151 

Cypenw 443,447 

adcnophorus 448 

alterolfolius 448 

amabilis 450 

amplistimus 460 

aphyUus 448 

apiculattis 452 

argmtinus 446 

articulatus 450 

aru7idinaceu8 461 

asperrimtis '..  452 

aureus 448, 460 

bretdradiatus , 453 

campcstris 450 

canus 448 

caracasantM 453 

chorlsanthus 449 

cimicinus 447 

compressus 449 

coriijolius 462 

cuspidaiiis 448 

cymbacformis 448 

diandrus  capitatus 446 

diffiifius 449 

disaitijiorus 453 

dlstans 460 

divergens 462 

durandii 445 

r/oliatus 448 

ehrenbergianus 452 

elegans 450 
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eUiottianus 445 

eseulentus 4fiO,  451 

/asciculatus 445 

feraz 454 
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flabelllfonnis 448 

hortensis 4 18 

flavesccns 445 
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fulvescens 450 
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hamulatus 448 

hartii 453 

baspan 448 

Jielvus 446 

humboUUianus 446 

bumllls 450 
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loHus 454 

dbtusiflorus 454 

lagundto 446 

ligidaris 452 

longifotius 449 

luzulae 449 

macrolepis 450 

manimae 452 

mdanostachyus 446 

minimus 459 

monostackyus 458 

mulisii 452 

nudus 448 

ochraceus 4s0 

odoroius 454 

oljcrsianus 446 

piecus 446 

pittieH 451 

polycephcdus 449 

prollxufl 450 

propinqitus 446 

pseudosphacekUus 45S 

radiatus 499 

randuzii 452 

tetiuis 453 

rotundas 451 

saturcUus 4^ 

Beslerioideii 450 

sdaceus 456 

simplex 449 

sordidus 449 

speclnbUis  coarciatus 452 

spbacela^us 449 

strigosus 458 

surinamensis 449,  450 

tenerrimus 448,  450 

thyrsifiorus 452 

toluccensis 449 

Umduzianus 446 

Umduzii 452 

tennis 453 

tHceps 452 

uncinatus 448,  450 

variegatus 446 

virens 449,450 

viscosus 4S0 

watorai 4IS 
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Cystopleara 877 

gibba «77 

turgida 977 

Cjtisus  seasilifloras 175 

Dactyli060len 284 

Dalbeigla 188,  lf« 

hecastopbyllum If  2 

monetaria 193 

Dalea 137, 178 

argyrottcichps 106 

bcrkmdiai 106 

cane$een$ 105 

cUriodora 104 

diffordiana 106 

cyanea 105 

domingenais 174 

eriophyOa 106 

erythorMza 105 

eytenhardtioidet 104 

glaberrima 108 

graeUxB 105 

incotupicua 105 

insignU 103 

laevigata 105 

lasiostaehya 107 

leucodachys 104 

leucostoma 106 

luitiana 105 

nucrophylla 106 

mucronata 104 

navieuUfolia 104 

nigra 105 

pectinata 104 

plumosa 106 

polyphyUa 104 

psoralioidea 104 

purpusi 106 

ramo9iS9ima 104,106 

revoltUa 106 

seemani 106 

9ericea 105 

trochiUna 104 

lubercukUa 104 

vetuia 105 

Damota 3 

eUiotea 8,19 

Dasylirion 87,89 

acrotricbum 89 

berlandieri 89 

caewpiio9um 90 

flexile 89 

bartwegi 85 

hartwegianum 90, 91 

glaucopbyllum 89 

graminifolium 89 

hooktri 85,87,90 

inermis 88 

longlfislmam 89 

lucidum 90 

pliabOe 89 

qoadrangnlatum 85, 86, 89 

serratlfoUum 89 

texanum 89 

wbeeleri 89 

Dasylirium  harttoegianuvi 91 

Deanea  aiguta 128 

longipee 128 

pringlel 128 
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purpurea Its 

tolucensis its 

tuberoea 129 

Debya 269 

DenUceUa 298,804 

aurUa 299 

biddulphia 807 

graciUi 800 

mobOiensis 806 

turgida 806,811 

sanzibarica 800 

Denticula 81 8, 585,  i!7S,5S« 

nicobariea 819 

tenuis 819 

Detmanthea 148 

Desmanthus 135,148 

viigatus 148 

strlctua 148 

Desman  to  amarilfo 149 

rayado 148 

Detmaxeria 3 

•  sicula 8 

Desmodium 187,186 

adscendens 134,187 

albiflorum 189 

axUlare :..  184,188 

acutlfolium 18S 

angUBlatum 188 

obtusifollola 188 

robusUua 188 

aintenigil 189 

barbatum 134,187 

moUe 134,190 

scorpiuras 191 

spirale 190 

gupinum 134, 189 

angusiifolium 189 

tortuosum 190 

triflorum 134, 1S7 

wydlerianum 189 

Diatoma 5«,818.5W 

arcuatum 822 

auritum 299 

biddulphianum 307 

marinum 320 

oUiqtuUum 812 

vesiculosum 299 

JHatomdla 319 

Diatoma,  literature 226-228 

metboda  of  separation  and  prepara- 
tion   221-228 

nomenclature 227-229 

reasons  for  investigating 224-226,229 

yield  of  tbe  Albatross  voyages 223-224 

Dichomerit 316 

$ubtili8 317 

Dicbromena 443, 461 

ciliata 461 

vahliana 461 

JUiformis 464 

nervosa 461 

pubera 462 

microcarjm 462 

pulcbel  la 461 

pura 461 

radicans 462 

robusta -en...     464r 
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Diddca 333.368 

JHcladia 285,286 

mamitlana 288 

Diclidiu  m  ferox 1 54 

Dictyocha  sirius 286 

Dictyonels 334 

Diciyopyxia 244 

MUiiica 244 

Dlmeregramma 325,«27,'57S 

inflatum 827 

marinum 327 

Dioclea ', 139.209 

reflexa 209 

Dij}lachne  procera 47 

rUjescais 29 

Diplaziopsia 482 

Diplazium 481 

delitescens 497,508 

franconte 48S,4<*« 

oreophilum 488 

Diploncis 833 

adonis  omaruensis 336 

bombus 338 

crabro 340 

pandurella 841 

didyma 343 

geinmata 344 

gemmulata 346 

graeffli 844 

nitescms 348 

notabilia 349 

smithii 864 

spleiidida 857 

suhcinda 867 

vagc^unda 368 

Disi'oplea 265, 2<i7 

alia  ntica 26*> 

shunain 26(1 

1/  mbilioafa !^*J 

unduUita 297 

Dmphatiia 819 

Dlstichlis  spicata 42 

DMomoinischus 4 

ciliatus 4 

viyitios 4 

KChiroidcs 4 

siibunif/lumis 4 

Jhtylium 297 

chrenbergii 297 

sol 297 

Ditylum    2f<9,29« 

inrqnale 297 

intricatum 297 

sol 297 

trigonuvi 297 

undulatum 297 

Dolicholus 100,  liU 

americanus 101 

fuernavacanua 101 

discolor 101 

hondureusis 101 

longeraeemostis 101 

macrocarpus 101 

minimus 100, 101 

nelsoni 101 

nigropiinctatus 101 

precatoriUM 101 
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pringlei !•! 

texanus !•! 

vailiae 101 

Dollchos 140,219 

lablab 133,  •» 

Donkinia 862,»3 

carinata 363 

recta 363 

Doryphora 360 

Dragon's  blood,  American 133 

Drepanocarpus 138,  ISt 

lunatUH 7S5 

Drymf>glo8sum : A>^ 

heterophyllum 486 

Drymonaetes 4 

Dryomenis  plantaginea 494 

Dryopterls  falciculata 49S 

johnstoni 498.499 

latiost'ula 49S.499 

oligophylla 489 

patens 4*9 

pyramidaU 489, 49b,  499 

radicans 490,491.492 

refracta 498 

repiims 490 

serra 439 

semilata 491 ,  492 

sloanei 489 

tetragona 489 

wardii 498 

Dulce 83 

Dulichium 443,460 

arundinaceum 461 

spathacfum 461 

Durandia ". 467 

macrophylla 467 

Echcandla  paniculata 9S 

reflexa 9S 

Echinella 325 

moniligera 325 

Ecbinocactus  flavcscens 83 

grandis 126 

grusonii 81,126 

Ingens 83,84.126 

omatus 84 

pilostus  pringlei 127 

pringlei 127 

I         robuatus. 83 

I  turbinlformis 84 

visnaga 126 

Elaphoglossum  am :u  osnni 600 

palmeri 499 

petiolatum &K) 

tectum SOU 

Elaphrium  alocxylon US 

bicolor 119 

cuueatum 119 

excelsum 119 

fagaroides 119 

gravcolcns 119 

hindseanum 121 

'         joruUeiise 119 

1  tanc{f(dium 120 

lanufiino*um 120 

ovcUifolium 121 

peiUciUatum 127 
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rhoifoUum 121 

Eleocharis 443,454 

acicularis 456 

capitata 4&5 

chaetaria 456 

constrida 457 

durandii : 456 

geniculata 457 

microcarpa 456 

minima 456 

montana 467 

mutata 466 

noduloea 466 

ocbreata 465 

olivacea 455 

pachystyla 467 

seiacea 456 

sulcata 456 

varlegata 456 

laxiflora 466 

Eleogmtis  capUatug 456 

nodtdosus 456 

Encyonema 371 

Endictya 246 

minor 2-19 

occanica 249 

Entada 135,150 

polyphylla 150 

Entogonia 289 

EntomoneU 368 

Entopyla * JI23,  5^^ 

australis 3i8 

cohnH 321 

hungarUM 324 

incurvcUa 324 

EptUppiorrynchium  polycephalum 463 

EpUhemia 377 

Jaba 378 

gibba 377 

ffranulala 378 

hyndmannii 378 

librile 378 

turgida 378 

ventricosa 377 

vertagua 378 

tpestermanii 378 

Eryngium  altamiranoi 129 

beccheyanum 130 

carlinae 120,  130 

confuaum 120, 130 

leptopodum 150 

monocepbalum 130 

sermtum 130 

8p 1»0 

Erythrina 139.202 

coral  lodcnd  run 208 

grrandiflora 203 

glauca 202 

micropteryx 133,  208 

Escambron 1 W 

Colorado 142 

Escbatogrammc 486 

furcata 486 

Kscontria 1 25 

obiotilla 83,  126 

Ethmoducu8 246 
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Eticampia 283 

Ennotia 318,371.377 

/aba 377 

gibba 377 

granulaia 877 

jastrabcnsis 377 

librile 377 

turgida 377 

vfestermani 377 

Eitodia 316 

gibba 317 

hardffianiana 316 

inomata 317 

redo 317 

ventrlcom 317 

Eupleuria 323,324 

incurvata 323 

media 324 

Eupodisau 260,277,278,282 

argxts,., 277 

baileyi 281 

barbadmsig 306    • 

commutattu 249 

crassus 261 

exccntnem 251 

grcgorianus 263 

irUerpunctatus 262 

jonetiamis 219, 250 

ra^fsii 263 

rogersii 281 

spariUB 263 

svbtiUa 283 

tesselatus 2M 

Fabricia 191 

Fadyenia/a</|/enii 484 

hookcri 4K4 

prolijera 482,481 

Ferula  lot  ucensis 128 

Fescue,  red 6 

sbeep 6 

tall 6 

Festuca 1,8 

aculiflora 41 

aequipaleata  44 

agrosiidea 41 

altaica 6,7,81 

ambigua 36, 38 

americana 33 

ameihyslina < 2,20 

aspcrrima 27 

amplissimu 46 

aqualica 41 

armaria 23 

aristulrttn 32 

parish! 38 

arizonica ^ 29 

arunditiacea 34 

coi\ferta 38 

asperrima .• 27 

baUica 23 

barbata 23 

bicomis 41 

borealvs 42 

brachyphylUi 27 

brevifoUa 27, 42 

bromoides 3. 4,  IH 

cali/omica ^,cv> ...        3'^ 
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campe$tri8 82 

eapiUaia 27 

auroUniana 42 

carpethica 4 

cepaeea 42 

cillata 4 

dandesHna 42 

confinU 7,40 

rabioaa 41 

confuBa IS 

crittata 2 

daayclada 7,87 

decumbeiM 2,42 

ddawarica 41 

derUiculata 86 

deseriptiye  terms 8 

diandra 42 

dMatu 42 

disiichopkyUa 42 

distribution 6 

dumetorum 23 

duriiucida 2,27 

tubvUlota 23 

eastwoodae 16 

economic  importance 6 

elatior 2,3.6,7,Sa 

arundinacea 7, 84 

yralentis 6,7 

elmerl 87 

luxurians 88 

eriolepis 18 

/asciadarU 42.48 

/Itiformu 42 

fluitans 2,8,42 

/oumieriana 48 

fratercula 39,46 

gigantea 2,3,4,88 

ylabra 41 

glaucescens 22 

giaticescens 22 

graciUmta 11 

gracillima 30 

grandiflora 42,46 

grayi 14 

hallii 7,31 

hephaestophila 48 

history  of  genii» 1, 4 

howellii 30 

idahoensit 28 

illustrations ] 7 

jobnsoni 35 

joiiesii 7,24,39 

conferta 38 

kcUmii  aritlulatus 32 

kingiana 41 

kingii 7,41 

kUaibdiana 23 

lachenalll 3 

lamiginoia 23 

liebmanni 43 

livida 6,46 

lolia4xa 3 

macro8tachya 42 

maritima 2,4 

megalura 17,45 

mezicana .., 45,48 
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mioroetacbys 7,12,16,16 

ciUata IS 

mirabllis 47 

monandra 3,19 

mtUHaUmh 44 

muU^fiora 22,42 

muralia 16,17 

myupos 2,3,4,7.16,4s 

hir^a 17 

Mogaea « 

nervosa 42 

nutam 7,34 

johnwni 85 

fnqjor 32,85 

paluttrU 34 

thortU Sb 

mUUUliana 42 

obtusa 84 

oUusi/lora 42,48 

occidentalis 24 

octoflora 6.7.  Il,4f 

aritbdata 11 

birtella 1«,4J 

orarto 23 

oregoma 21 

orgyalis 47 

ovlna I,2,6.7,i6 

arizonica 6,29,43 

borderii 20 

bracbyphylla 27 

brerifolia , 27 

calligera 27 

capillata 27 

coliimbkLna 28 

duriuscula 'JO,  27 

elllptica 48 

glaucescenH 22 

higpidvla 2S 

IngraU 6.20.2H 

oregona 28 

polyphylla 24 

psammopbila 30 

pseudovina 27 

sciaphila 26 

sulcata 28 

suplna 27 

trachyphylla 20 

vaginata 30 

valesiaca 2S 

vivipara 21.26 

vulgaris 25 

pacifica 7,12,i* 

jtartiflora 11 

pauciflora 24 

pectinclla 4 

pendtdina 48 

pUosa 48 

poaeoides 33 

amrricana 28 

polystachya 42 

pratcnsis 6,33 

procera 47 

procumbens 42 

jtrostrata 42 

pseudoduriiiscula 41 

pubescens 23 
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purpurea 42 

puiiUa 11 

qvadriflora 19,  IP 

refleza 16 

richardtoni 23 

rigescens 1 , 7,  *9 

Hffida 42 

rosei 45 

rubra 1,2,6,7,«0 

arenaria 23 

barbata 28 

densiuscula tt 

divertifoUa 21 

faUax 20 

glaucescem 7,22 

glaucodea.. 22,43 

gnmdifiora 21 

keterophylla 24 

kltoibellana 28,41 

lanuginosa 28 

lUtoralis 22 

longUda 24 

megastachyH 21 

multifiora 22 

paudfiora 46 

prollfera 21,26 

pruinosa 22 

pubeiccM 23 

8€cunda 23 

subvUUmi 28 

trichophylla 20 

riUoM 23 

acabra 48 

acaJbrdla 7,81 

major 32 

vwstyana 29 

Bciaphila 26 

sciurea 3,7,19 

setacea 11 

shortii 7,85 

spicata 42 

subulata 7. 24, 89 

Bubuliflora 86 

supina 27 

9yhKUica  obtusa 34 

tewUa 3,11 

glauca 11 

tenu{fulia 27 

texana ^,41 

thurberi 88 

tolucensis 44 

triticea 42 

triticoidea 42 

tuberculosa 4 

unllateralit; 8 

unUtloides 42 

vcueyana 29 

versuta 85 

viUifiora 41 

viUom 23 

virgala 42, 48 

vlridula 6,7,80 

vivipara 26 

imtsoni 41 

willdenowlana 45 

Ftttucaria 3 

ptilantha 3 
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icnuictUa 8 

Fimbristylia 443,467 

capUlarit 469 

castanea 468 

communis 468 

cylindrica 458 

dIphyUa 468 

Una 458 

miliacea 458 

monoBtachya l458 

peniaetojchya 468 

polymurpha 458 

preslii 458 

spadicea 458 

aulcala 466 

Plamboy&n 143 

Folia  caflBiae  herpetica 160 

Hennae 1 69 

Fonquieria  campanulata 85 

fasciculata 84 

formosa 86 

macdougalii 86 

peninsularis 85 

splnoHa 84 

FragUaria 319 

/aeciata 320 

latruacuiaria 320 

Fmstulia «5, 334, 859,  SS2,  S71,  S7S,  577,  S8t 

cuspidala 341 

lata. 346 

nwjor 848 

quinqucpunckUa 382,883 

rhomboidea 860 

aaxonica 361 

tor/acea 361 

vlridis 389 

ririduUx 361 

Fuirena 443,460 

umbellata 460 

OaiUmeUa 236 

Galactia 139,206 

acapuleenais 102 

brachyatachy$ '. 102 

dubfa 207 

ehreubergii 207 

guanicensiH 207 

galactia 102 

muUiflora 102 

pendula 102 

striata 208 

berteriana 208 

tomentosa 206 

vTigfUii 102 

GaUioneUa 236 

monUiformis 236 

nummuloideif 286 

oculus 239 

punctata 240 

punctigera 240 

sol 289 

sulcata 239 

undukUa 240 

Geotilla 84,126 

Gephyria 5«5,824 

constricUt 324 

gigantea 824 

incurvala 824 
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media 824 

Geranium  bell um 108 

lozanl 108 

pringlei 109 

schiedeantim 108 

Gliricidia 137,176 

sepium 176 

maculata 176 

Glyceria 5 

Glycine  jyrecatoria 101 

Glyphodeamls 826,327 

Oomphoncis 370 

kerculeana 370 

mamiUa 370 

Oomphonella 370 

Gomphonema 870,  S71 

capUcUum  hcrciUanetim 370 

ffracile  naHnUoides 837 

herculeanum 870 

laneeolatum 873, 575 

mammilla 870 

maximum 870 

navicnloides 337 

oregonicum 870 

maximum 370 

Goniophlebium  ampliatiim 402 

Oonlopterls  pyramUlata 489 

reptan» 490 

Goniolhecium 285,286,316 

anaulus 817 

odontella ;.  288 

Gmisii 149 

Gouinia  polyj^ma 48 

G  rammatopbora 819 

ambigua 820 

arctica 819 

biharensis 320 

flexuosa 819 

lyrata 819 

macilenta 320 

marina 820 

maxima 820 

ambigua 320 

mexicana 820 

oceanica 320 

ovalauensi« 820 

puraUcla 320,321 

stricta 820,319,821 

bih  a  raisijt 320 

tabellaria 820 

undulata 319 

Graphephorum  nrundinaceum 42 

festucaceum 42 

Gninmcia 378 

Grymaia ; 297 

Guaba 141 

Giiaraa 141 

Guava 141 

Guinardia 284 

flaccida 284 

Gyrosigma 862,363 

acuminatum 363 

aestuarii 863 

affme 363 

forraofium 864, 366 

longissima 364 

hippocampa 362 
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intermedium SM 

latum 363 

littorale 363 

normanii "  8M 

rigidum 86^306 

Bagitta 3Si 

speciosum SM 

thuringlcum SM 

Haematoxyhim 136,  IM 

campecheanum 133,  IM 

Halionyx 269 

blKnarius 271 

nndmarius 271 

vicenaritis 270 

Hantzfchia S78 

amphioxys 379 

Hediondilla 146 

Heget^rhireilera 191 

Heleocharit  aJbivagitiata  * 455 

calyptrata 457 

cogiarirmsU 457 

emarginata 457 

piUicri 4% 

purpurr.o-vaginata 457 

rothiana 457 

tn'flora 456 

Hdioiielta 269 

HeUrria 5 

Hvida 46 

Hemiaulus 289,812,315 

antarctica 313 

pdoifform  is SIS 

polycistinorum SIS 

polymorphut 318 

Hemicarpka  subsquarrota 460 

Hemidesma 148 

Hemidictyum 482 

Hemidiscus 816 

cuneiformls 8 1 6, 317 

hardmanianuB 316 

rectus 817 

ventricosus 817 

Hemiptychus 247.266 

ehrenbergii 267 

indicus 267 

ornatus 267 

Hercotheca 285 

Hesperochloa,  subgenus 10,40 

Heterostcphan  ia 246 

Himantidium 371 

HofFman.<^ggIa  arida 9^ 

gracilis 96 

stiicta 98 

watHoni W 

Holodictyum 481 

flnckii 482,5<» 

ghiesbreghtii va 

Hyalodiscus 287,240,241,260,264 

/mnklini 343 

maculatus 242 

steUiger 242,282 

subtilis 241,248 

Hydrocotyle  sp 181 

Hydrosera 289.814 

boryana 316 

compressa 316 

mauritiana 316 
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trifpietra 314 

Hyinenaea 136, 15S 

courbaril 133, 15i 

Hypericum  brevistylum 124 

confusum 124 

diffiistim : 124 

philonotis l'i'^» 

siniulans 124 

submontanum 1 25 

HifpoUpis  jtfdaia 4S.> 

HyiKDlytrum 4  U,  470 

amplura 471 

amplum  variety 470 

mtdtinerre 4«i7 

nlearapuense 470 

pymocf  phalnni 471 

tcUoianum 470 

IndlRo 133 

Indigofera 136,172 

If  uatlmalensi.M 1 78 

sufTrutic«»ha 13:^.  172 

Inga 134,140 

laurina 141 

vera l:w,140 

lonoxalis 109 

alpina 110 

amplifolia 110 

bipartltA '. 110 

compacta 110 

confiwa 110 

eoneattiana 110 

eucrnavatyina Ill 

decaphylla Ill 

dnimmondii Ill 

f  urcata 1 10, 1 1 1 

galcotti .• 112 

Konzalesii 112 

Krayi IIS 

gregaria 110,112 

heraande-sii 112 

jaoquiniaua 118 

jaliscana 118 

latifolia 118 

lasiand  ra 118 

lunuluta 1 18 

occidentali8 114 

primavera 114 

pringlel 114 

Hchiedcanu 114 

stipitaU 110,114 

stolonifera 114, 181 

tenuiloba 115 

tetrapliylla 115 

vej«pertllionl« 115 

Itolcpii  berlanditnri 459 

cae»pUula 400 

CfipiUaris IVJ 

echinocephala 4tK) 

inundata 460 

junciformU 450 

micrajttfia 460 

nigricans 460 

paradoxa 4A9 

Isthmia 811 

nervosa 312 

obliquata 812,  312 


iHthmia— ('ontinued.  Pago. 

vesit'ulosa 299 

Isthmidla 312 

Janisc/tia 246 

Junquillo 86 

Kino : 133.191 

Koeleria 2 

Kory carpus  diandrus 42 

Krameria 136,168 

bicolor 107 

raiusrens lOH 

paucifolia 108 

fuspidata 107 

c  yilsoides 107 

d  iffusa 107 

glanduloHa lOH 

gmyi 108 

interior 108 

ixina 168 

lanceolatA 107,108 

palmeri 108 

piirvifolia 107,  JOS 

rafnosUsima 108 

pnuolfolia 108 

paueiflora WS 

ramoHls^l  ma 108, 108 

revolula 107, 108 

.socundiflora 108 

Kyllingii 143,444 

aphylla 444 

brevifolla 444 

vafspiiosa 445 

cttpilata 444 

eluHijuta 445 

olAustita 444 

odorata 446 

peruviana 444 

pumila 446 

pungens 444 

voffinata 444 

Lamprist'us  kittoni 310 

Lauderia 284 

dfficatidn 284 

LoguminoNae,  distribution  of  I'orto  Kicau 

species 133 

LeguminoMie,  economic   spec.ies  in  Porto 

Rico 133 

Legurainosac,   xjiecies   endemic    in    Porto 

Rico 133 

Lepidodiscus 269 

Lept<H*hl(m  dubia 42, 48 

fawicularii* 42, 48 

I  mucnmata 42 

I  vlrgata 42.48 

Lrploctflindrictis '. 284 

I    f^pt'Hjhtiis 146 

I^ucRcnji 135, 146 

gla  uca 146 

Ij'uropoa 4 

sibirica 4 

LimtKH-hlna  calyptmUi 457 

I  (jeuiculnta 457 

I  muint'i 456 

tiuncaia 457 

Linum  cniciatum 117 

I  hmgiiMJH 117 

'         nelsoni 117 


Digitized  by 


Google 


524 


INDEX. 


Page. 

LWu>9tylidium  hiHum 389 

Logwood 183,164 

LoUum  perenne 8 

Lomatium  das^carpum 181 

Lomoplis 147 

Lonchocarpus 189,194 

domingensia 1»6 

glaucifollus 138,  IM 

latifoUus 1»6 

Loretia 4 

ffenicuUUa 4 

incnuMta 4 

ligttstica 4 

setacea 4 

Lotoxalis  angusti  folia 116 

berUndieri 116,117 

dichotoma 115 

f aiiciculata 116 

glabrata 115 

neaei 116 

pentantha 116 

psilotricha U« 

tephrodes , 116 

*  yucatanensis 116 

Lurula  racemosa 467 

LyproUpis  denudeUa 446 

Lytigonium 236 

Macrolomia  hracteata 467 

Mamillaria  angiilaris 83 

clava 84 

Mapania 444,47/ 

pycnocephala i71 

Mylvatica 471 

Margaritoxicon 828 

cohnii 824 

Maria- Antonia 170 

MariBcus 448,461 

diwitiflorus 468 

lucldior 46S 

ehrenbergianus 462 

ferax 454 

flabelliformls 46S 

haenkii 461 

jacqulnil 462,468 

angufitior 468 

longirad  iaius 452 

manimae 462 

apiculatufl 462 

divergena 462 

hart  wcgianuN 462 

mutisii 452 

pohlianus 454 

polycephalus 449 

nifus 462 

saturatus 468 

sieberianus 461 

evolutlor 461 

strigosus 458 

MatUgowieria  rcflexa 466 

MattoducM 281 

Mastogloia 834,357,868,369 

lemniaca 860 

smlthii 369 

Mato 150 

Colorado 150 

Megaatachya  panamenaia 48 

Melicacepacea 42 

haUH 91 
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Meloflira 231, 286, 240, 241, 247, 249, 266, 284, 817 

coronaria 287 

cribroea 5SS,249 

febigeril 288 

ferox 238 

franklini..: 248 

gotvenii 240 

hormoides 238 

imperfecta 239 

nuiculata 212 

marina 2¥i 

medaaa 288 

nortnanii 240 

oceanica 249 

oculm 289 

polaris 289 

punctigera 2^ 

saturnalia 288 

Bcopoa 289 

sol 288 

polarii 239 

aubomata 266 

aulcata 288 

acopoe 239 

uiidulata 240 

normanii 240 

weatll 539 

Meridian y?© 

Metaxteria* 273 

aby99i 276 

MicropodiKws 246, 260 

oliverianut 262 

Micropynim 3 

teneUum 8 

Mimoaa l&S,  147 

ceratonia 147 

pudica 184,147 

Mitrospora  polyphyUa 46S 

MoUeriacomuta 284 

Monogramma 827 

Morir-vivir 147 

Cimarron 144 

MorlFivi 147 

Morongia 146 

Mucuna 139,284 

altiaaima 986 

pniriena 986 

urens 206 

Mygalurus 8 

candatu8 \ S 

Myrospermum 136.188 

fruteacens 188 

Navlcula 246,888,834 

S60,  set,  S6S,  869. 870, 57i,  575,  577,  57S,  «?,  «S4 

adonia 386 

adriatica 348 

aestlva 884 

aesluarii 388 

ambigua 342 

arnica 359 

amphora 388 

anceps 886 

angitlata 886 

antillanim 888 

apis 59S,848 

approximala 846,  K8 

ardua 888 
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arenaria 887 

aspera 333,887,  338,358 

^         intermedia SS8 

ayenacea 356 

bacillifera 846 

bartholomei 859 

variety 358 

basilica 344 

beyrichiana 346 

bifroM 884 

bipundata 844 

blrostrata 342 

bi^alaris 369 

bisuleata 888 

bohemica 341 

bombus 888,558,339,343 

braalliengls 889 

brevis 889 

distoma 389 

buOata 347,366 

CQliJom  ica 345 

caliginosa %.  345 

eancellata 345 

caribaea 340 

ehimmoana 344 

clavata 840 

commutata 359 

conXecta 841 

contramina 338 

C08tata 341 

costata 347 

couperi 343 

crabro 840,341,358 

crassa 339 

crassinertia 361 

curvillneata 841 

cuspldata 841,342,368,369 

dactylu9 318 

didyma 555,842,351.557,358 

diplosticta 357 

dirrhombus 840 

dlstans 848 

distoma 339 

doczyi 354 

durdndii 347 

egyptica 358 

elllptica 344,55A 

enlomon 857 

eudoxia 344 

excavata 356 

variety 856 

explda 340 

fallax 345 

Anna 338,347 

fioridajM 313 

flumlnensls 848 

fioridana 343 

kuguelams 343 

formofia 848,357 

fossills 344 

fosailU 341 

fulmen 351 

fttsca , 335 

gemina 839 

gemmata 844 

gemmaiitla 357 

45609—08 2 
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gemmulata 346 

ffibba 377 

gilbcrula 354 

gibelii 340 

glorioea 340 

graeffii 844 

granulaia 377 

greviUci 340 

grunowU 344, 5U 

gyrinlda 844 

hadingzkyi 354 

haytiana 349, 352 

hennedyl 5;o,  846,  353,  366 

caliginosa 345 

cuneata 352 

heroina 348 

h  ippoca  mpus 862 

kolmiensis 344 

horvathii SM 

impressa *..  545 

inaequalis 372 

incurvata 357 

Intercedens 359 

Jnvenusta 846 

irrorata , 846 

kinkcri 349 

kittoniana 353 

kurzH 386 

lacrimans 846 

lamprocampa 382 

lanceolaia 337 

lata 846 

leptogongyla 354,359 

librUc 382 

libumica 344 

Umltanea 341 

limosa 353 

lineolata 361 

loczyi..... 343 

longa 349 

lunyacaekii 362 

lyra 5-40,346,847,  348,353,366 

elllptica 352 

macraeana 368 

major 848,  357 

mantiehora : 341 

mediterraneana 344 

megaloptera 347 

microstoma 347 

mikado 366 

mirabilis 359 

m  uUicostatii 340, 341 

wiviffans 340 

nehulosa 345 

neogena 354 

neumeyeri 338 

neupauerii 362 

nitescens 848 

nitida 340 

noNlis 848 

notabllls 849 

oamaniensls 849 

omaruen.sis 886, 357 

omata 341 

o'swaldii 356 

pachyptera » 346 
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pandura 340,841,358 

pennata 337,849 

prrennU 345 

phoenlcenteron 849 

pinguis 860,358 

j)inn(Ua 349 

pleurostaunim 861 

polita 340 

polystida 345 

powellii 859 

praetexta 346,349,852,353 

pristiophora 344 

prodiga 852 

paeudoaspera 388 

pteudogemmata 344 

qiiarnerensis 342 

rattrayi 856 

residua 338 

reticulo-radiata 852 

rhomboides 860,361 

rimo8a , 353 

robertaoniana 347 

i-upestrU 359 

sandriana 345, 868 

scutellum 354 

schleinitzli 845 

«chmidtiana 388 

scita 338 

sectilis 858 

boryana 358 

seductilis 347 

BeparabUis 340 

Kerians 361 

sidcrialis 341 

sillcula 868.555 

smithii 864,^ii,  855, 555 

fusca 885 

variety 885,848 

Solaris 855 

speciosa 856 

spectabUis ;J44,86«,55« 

sphaeropbora 342 

splendida 343,866 

spuma 857 

subacute 867 

subcincte 350,351,867 

subcivito 358 

subventricom 354 

Buceincta 357 

siUtiensis 344 

$u»j)ecta 340 

taschenbergeri 846 

tenella 337 

thuringica 366, 367 

transversa 348 

turffida 377 

uncinate 377 

imdata 868 

undulata 383 

unipunctata 344 

vagabunda 868 

rentricosa 854 

vidovichli 868 

viridis 348, 869 

viriduia 359 

uvrighUi 340 
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za  nzibarica 347 

Neidiu  m 833 

bisulcatum 338 

N'ephrodium  asplenioides 492 

deflexum 4W,  4» 

inrisum 489 

'.nacrophyllum 4S6 

paucijugum 489 

refractum 498 

reptans 4» 

serrulaium 491, 492 

sherringiae 4M 

sherringii 494 

aloanet 489 

wardii 49S 

Neptunia 135,145 

oleracea 149 

plena I4t 

Nixschia 317,878,382,384 

oHiuscula 379 

adriatica 3« 

^spathulifcia 880 

amphibia 879,379 

anguiUula 381 

angusteta. 87* 

bilobata 379 

brlghtwellii 881 

clausil 382 

dubla 881 

epsilon 817 

fossilifl S79 

fraueufddii 379 

granulate 381 

habirghawii 381 

insignia 879,380 

marginifera 880 

notabilis 380 

Ma 380 

latiuscttla ^ 

lifbetruthii 879 

UHoralia 380 

major 382 

marginulate 381 

didiptift 380 

marina 879 

notebilis 380 

panduriformis 8H0 

nicobarica 380 

plana 880,381 

puncteta . : 881 

scabra 881 

scalaris 880 

sigma 881 

anguiUula 381 

habirghairii 381 

laUuscula 382 

major , 882 

sigmatella 882 

t'olida 381 

sigmatella 382 

sigmoidea 381,5Si,5Sf.382 

smithii 380 

spathulifera 380 

spedabUis 880 

tryblionella 880 

ralida 881 
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SitzschieOa 378 

Nolina 87,  »1 

altamiranoa 91 

beldlngi »1 

bigelovll »1 

brittoniana »1 

elegans 91 

erumpans 92 

georgiana 91, 92 

greenel 92 

hartwegiana 92 

humilis 92 

lindheimeriana 92 

longlfolia 92 

microcarpa 92 

nel«oni 92 

palmed 92 

parryl 92 

parviflora 92 

pumila 92 

texana 92 

watflonl 92 

Sothoceratium 267,289,290 

parallelum 293 

Xavilla 884 

Nymphaea,  Dr.  Conard's  monograph 98 

dcgant 94 

fiava 94 

gracUis 94 

wicarfcana 94 

odorata 96 

gigantea 95 

Odxaeanaeimicteata 131 

Odonia 102 

acapulcensls 102 

brachystachj-s 102 

incana 102 

multiflora 102 

retuaa 102 

vlrldlflora 10« 

wrlghiii 102 

OdonUUa 298 

aurita 299 

biddiUphiaicUs 302,809 

d  isHgera 308 

edwardsii 301 

oWtwa .• 298.302,.5tt? 

poiycanthos 301 

polymorpha 305 

primordialis 307 

reticulata 308 

ropcrtaria 306 

turgida 31 1 

Odontidium 318 

punctatum 301 

OdontodUcuB 246 

exccntricus 261 

ffubtilis 255 

Odontotrapis 298 

Omphalopella 269 

areokUa 272 

Omphalotheca 287 

Onco9tytis  cUiala 459 

juncifornivs 459 

paradoxa 459 

iaiuifolia 459 


l*age. 

Ophryosdcria  paludom 467 

Opuntia 83 

'         kleinae 83 

imbricata 88 

megarrhiza 1^6 

mIcrodai»ys 83 

i         tunicata 83 

I  Ormosia 136,168 

'         knigii 169 

OrthmxcU 828,368 

punctatissima 382 

splendida 332,383 

I   OrUioteira - 236 

'         marina 240 

I         oceanica 249 

sulcata 240 

Oxalls 109 

angttftifolia 115 

berlardieri 117 

decaphyUa 110,111,112,113 

dendroides 116 

dcppci 116 

di  vergeiis 110 

amplifolia 110 

drummondii Ill 

/aBciculata 115 

galeotU 112 

hcmandesii 112 

jacquiniana 113 

lasiandra 113 

laiifolia 113 

lunidata 113 

madrcmis 116, 1 17 

martiana 112 

nrael 115 

glabra  ta 115 

pentantha 116 

pgUotricha 116 

achicdcana 114 

sepium 116 

tephrodfs 116 

(etrap/iylla 115 

vefpcrtUionit 115 

Pachyrhizus 140, 218 

eroeus 133, 219 

tuberosus S19 

Painter,  J.  H.,  explorer  with  Doctor  Rose..  79 

Palmeria 316 

Palo  de  mato 150 

Paltonium 486 

laneeolatum 486 

Panicularia 6 

acutiflora 42 

fluitans 2,42 

Paralia •. 236 

marina 240 

*  ulcata 240 

Parkinsonia 136,168 

aculeata 168 

Parosela 173 

acutifolia 104 

nlbiflora 106 

argyrostachys 106 

aurea 106 

berlandierl 106 

brachystachys 106 

brandegel 106 
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eancf  cens 105 

citriodora 104 

cllffordiana 106 

cyanea 106 

domingensis 106 

emoryi 107 

eriophy  11a 106 

erythrorhlza 106 

eysenhardtioides 104 

flliformis 106 

formosa 106 

glabcrrima lOJ 

gracilis 106 

grayi 104 

greggii 106 

hemsleyana 104 

inconsplcua 106 

inslgnis 108 

lachnostachys 106 

laevigata 106 

lasianthera 108 

laAiostachy  a 107 

lemmoni 106 

leucostachys 104 

leucostoma 106 

lulsiana 106 

lumholtzii 104 

microphylla ^ 106 

mollis 106 

mucronata 104 

mutabilis 104 

nana 106 

navieullfolia 104 

nigra 106 

oaxacana 104 

painteri 106 

pauciflora 106 

pectinata 104 

plumosa 106.106 

pogonanthera 106 

polygonoides 106 

*  polyphylla 104 

pringlel 105 

psoralioides 104 

pulchella 104 

purpuai 106 

revoluta 106 

rubescens 106 

scoparia 108 

Bcemani 106 

sericea 106 

Iriphylla 106 

trochilina 104 

tuberculata 104 

uncif  era 108 

vetula 106 

watsonl 106 

wislizenl 106 

wrightii 106 

Pater  noster  herb 198 

Pelecyphora  pusilla 84 

Pellnea  lozani 600 

notabilis 600,501 

8eemanni 500 

Pmiapndjftcus 277 

PeragaUia 285 


Page. 

Periplera 2S6 

Peronilas 150 

Perrya 378 

Pessopteris 485 

craRsifolia 485 

Pnuxdanum  tolucense 128 

Phaseolus 140,218 

adcnanthus 215 

antillanus SI5 

caraealla 215 

lathyroides 216 

lunatus 133,214 

multlflorus 216 

ovatus '. 216 

pedanctdaris 215 

semierectus 216 

vulgaris 133,214 

Phegopteris  reptan$ 490 

Phyttitis 4fi3 

PhyUodoce 144 

Phjrmatodes  nematorhizon 408 

prominula 501,502 

Pictetia 138,  180 

aculeata 181 

marginata 181 

obcordata 181 

gpinifolla 181 

Pilocereus 88 

chrysomallus S3 

fulviceps 83 

senilis 85 

Pila«»tyles 86 

Pinnularia 383 

apis 336,843 

arraniciutis 348 

bombut 388 

couperii 347 

crabro 340 

didyma 342,343 

distant 343 

(jemina 839 

inaequalis 372 

lata 346 

major »- 348, 357 

megaloptera 347 

multicostata 340 

fwhUis T 333 

oregonica 348 

pachypiera 346 

pandura 340 

praeterta 352 

qtiadrateirea 248 

ruprstris 859 

scuteUum 854 

stibacuta 348.357 

viridis 860 

Piptadenia 135,160 

percgrina 150 

Piscidia 139,196 

piscipula 196 

Plstacia 117 

simarvba 117,118,122 

Pi  thecolobium 134, 1 4 1 

arboreum 143 

revolutum 96 

saman 133,141 

1         unguis-cati 142 
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Ptagioducus 384 

Plagiogramma 825 

cnntim 826 

elongatum 82* 

rectum 826 

sceptram 826 

teswlatum 826 

Plagiotropfs 8«7,368 

van  heurckii 8«7 

PleuHdtum 484,486 

crdutfJoUum 486 

fieurodeamium 814 

ftreMwemit 314,815 

Pteuroiigma 383,384,362,863 

acumiTMium 863 

aettuarii 868 

affine 368,865 

nicobarica 365 

anguUittim 363,366,367 

agiatirum 334 

atutralicHm 364 

eandidum 363 

decorum 364 

ddicaiulum 367 

eUmgaium  baUiericitm 364 

ftnnmarchicum 367 

formogum 364 

giganteum 365 

intermedium 864 

latum 368 

morale 363 

nicdbaricum 365 

normanii 364, 367 

nubecula 864 

pulchrum 364,866 

quadratum 366, 367 

rigidum 366 

sagitta 365 

spcciosum 866 

staurophorum 384 

ttrigosum 367 

subereetum 864 

iakitiense 364,366 

thumii 864 

thuringimm 366, 367 

tortuotum 366 

tropiatm 366 

validum 365 

virginicum 365 

Pleurosiphonia 368,369 

affinis 369 

Pleurotiauron 333 

acutum 851 

Htibgenus 361 

Pteurostaurum 852 

acutum t 851 

Plolaria 318 

petasifonnis 318 

Poa  delauearica 41 

dii^aricata 2 

diira 2 

/esiucoides 33 

kaibensis 33 

kingii 40 

loliacea 3 

nervosa 42 

niUans 34 

45609—08 3 


Pape. 

Fon— Continued. 

procumhens , 2 

rigida s 

ficula 3 

subaristata 4 

Podiscut 277 

rogersii 281 

Podopeltis  plantaginea 494 

Podosira 231, 237, 240, 241,  fSO 

amblgua 241 

argus 248 

corolla 242 

fcbigerii 288 

franklini 243 

hormoides 288,241 

maeulaia '. 242 

maxima 241,261,262 

montaKnel 241 

oliveriana 262 

pacifica 242 

radiata 242 

8telliKer 242 

subtills 248 

rariegaia 242 

Polnciana 136, 165 

regia 133,165 

Polygala  aparinoides 123 

cal  cicol  a 122 

longlcaulls 128 

nelsoni 122 

ovalifolfa 122 

paniculata 128 

turglda 113 

Polypodlum  agplenioides 491 

attenuntum 492 

crassifolium 484, 485 

dictyophyllnm 501 

disslmulans 502 

gladiatum 492 

invim  m U 489 

jubaeforme 502 

kalbreyeri 493 

lanceolatom 493 

longipes 493 

lunanianum 491, 492 

lycopodioldes 501, 502 

melanotriehiim  502 

nematorhizon 498 

plantagineiim 494 

radicans 491 

repens 490 

reptans 490, 491 

rhizophyllum 491 

rosmarinifolinm 501 

mUdfolium 501 

serrulatum 491 

Huprasculptum 502 

Rurinamense 501 

transiens 493 

Polystlchum  grerillianum 484 

munitum  aolitarium 493 

rhizophyllum 491 

flolltarlum 493 

Pfr.'odiscus 264 

calcyflos 237,238 

coronarius 237 

hirstUus » 287 
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inlerruplus 287 

oblonjni" 264 

Porpeia 314.815 

inflexa 315,816 

omala 315 

quadrata 815 

quadriceps 815 

robusta 316.316 

Porto  Rlcan  LcKurainosae,  general  data. .  133, 134 

Potentllla  lozani 96 

Prionosciadium  dIverNifolium 180 

nelaoni 180 

palmer! 180 

palustre 180 

prinR:lei 130 

watsoni 180 

PHtchardia 378 

inidirniB 879 

smithii 380 

Prosphysis 4 

tendliis 4 

I*9eii(1oatUi9CU» 282 

ralfsiantu 306 

I»Feudoxalis 116,  109 

madrensis 117 

Psetidotriccratium 289, 292 

cinjiamomaim 292 

PsUocarya  robusta 464 

schicdfana 464 

Ptelca 49,60,51 

aborigf  num 56, 60 

acutlfolia 56,68 

ambigens 56, 60 

anpustifolia 49,50,7^ 

antonina 53. 50 

aptera 57, 75, 75, 76,  76, 76,  T7, 77, 78 

aqullina 53, 57 

arjfentea 56,71 

attrita ^ 55,66 

betulifolia 56,64,66,67 

breviHty  lis 57, 75 

bullata 57,76 

einnaraomea 57, 74 

eoahuilensis 54. 61,  62 

t'ORuata 54, 62 

confinis 56,72 

orena  ta 5i ,  68 

orenulata 57, 74 

ouspidata 54, 62 

cycloloma 57,  75 

distribution 49,50 

elegans 66,  72 

formosa 53, 60 

glauca 55.  ^4 

isophylla 63, 58 

jucunda 54, 63 

laetissima 56,69 

lucida 65, 66 

lutescens 56, 72 

megacarpa 56, 68 

mesochora 58 

mon  ticola 55, 64 

neglecta 66, 7 1 

neo-moxicnna 56, 68 

nitons 5«),  70 

nltida 56,71 

nucifcra 67, 76 


Ptelea— Continued.  Pagre. 

obseura 57,76 

obtusaUi M,61 

ovalifolia 57,78 

padifolia 65,  «7 

pallida 56, 70 

parvula 55,64 

persioi  folia 55,  «7 

polyadenia 55,64,«6 

prominula 68,68 

pumila 64,61 

rhombifolia 53,58.69 

saligna 57.78 

sancta 64.68 

ecutellata M.62 

similis 55,66 

straminea 66, 70 

subintegra 53,61 

subvestita 66, 67 

synopsis  of  spceies 58-67 

taxonomic  characters 50-62 

tox  icodendron 55, 66 

tortuosa 63,60 

triptcra 56,71 

undulata 54,62 

verrucosa 56. 69 

villosula 53,60 

wrightiana 58,68 

Pterisangiut  (folia 486.487 

Pterocarpus 138, 194 

officinalis 133, 194 

I*teropsi8 486 

august  f/olin 4S7 

Pterotheca 287 

Puccinellia 5 

alroides 42 

di.sUms 42 

Pycreus 443,446 

elegantulus 446, 447 

eUiottinnns 445 

fiavescens 446 

helvus 446,  447 

lagunet  to 446 

melanostachyus 446,  447 

umbellifera 416 

variegatUH 446 

piceiw 446 

polystachyns 447 

propinquu.s 446,  447 

rivularis 446 

Pyrgodiscus 237 

Puxidicula 240.244,260.264,265 

ajiiculata 244 

appaidicula 244,245 

co8dnodiscu8 265 

diadeina 245 

Mlenica 244 

radiata 242 

Pyxilla 287 

Raphoneis  archeri 329 

scuteUoides 329 

Reich  eltia 334 ,  360 

Rotama 178 

Rhnhdnmma 321 

adriaticnm 321 

arciiatum 321,  322 

vcntricomm 322 

crozierii ^2 
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Rhabdonana— Continued.  Page. 

Japonicum 322,  323 

miJcado 322,323 

minutuvi 321 

robustum 323 

Rhizoeolenia 2H8 

eriensis 284 

hebetata 284 

murrayana 284 

robusta 285 

stolterforthii 284 

Rhoicosfgma 362,863 

Rhoicofiphenia 370 

Robinia  aculeata 181 

maculata 176 

Rolon 142 

Roperia 260 

tessdata 264 

Rose,  J. N.,  Mexican  explomtlonsof  1905..,  7{M<6 
Rose,  J.  N.,  Mexican  plants  recently  intro- 
duced    81-82 

Rouxia 334 

Rudolphia 139,  205 

volubUis 133,  204 

Rutllaria 817 

capUata 818 

edentula 318 

eUiptica 318 

epsilon 817 

hexagona 817 

kemerti 818 

longicomii 317 

obesum 318 

radiaia 318 

superba 318 

tzakalensis 318 

tenuicornxM 317 

veniricosa 818 

Rylandflia 273 

Rynchosia /OO,  140,211 

nntericana 100 

bicolor 101 

calycosa 101 

caribaea 100 

cuematHicana 101 

discolor 101 

erythrinoides 101 

hirsufa 101 

longeraccmoM 101 

macrocaipa 101 

menispermoides 100 

minima  218 

niffropunctaia 101 

phaseoloides loi,  to:,  212 

precatoiia 101 

pringlc  i 101 

reticulata 21S 

senna 100 

texana 100 

volvbilm 100 

Rynchospora 443, 462 

aurea 465 

cepbalotes 465 

clarkei 464 

costaricensis 463 

cyperoides 468 

durandlana 465 

exlmia 464 


Rynchoepora— Continued.  Page. 

filifomUs 464 

glauca 465 

globosa 462 

gracilis 465 

hoffmanni 464 

hibala 465 

locuples 468 

longispicata 464 

macrochaeta 464 

marginata 462 

marisculus 465 

iiervosa 461 

perrigida 459 

pittieri 464 

pohliana 463 

polycephala 463 

polyphylla 463 

prcslcana 463 

pungens 465 

robusta 464 

■chafTneri 465 

scbiedeana 468 

varica 468 

rahliana 461 

vulcani 464 

Snbinea 137, 1 7  7 

florida 178 

punicea 133, 177 

Sagenia  macrophjiUa ,  493 

Saman 1 12 

Sassa 144 

Schizoncma 333, 3\\  360, 371 

ramosissimnm 855 

smithii 354 ,  355 

vinduluin 361 

Schleimtzia 150 

Schormis  ccphalotcs 465 

coloratus 444 

cypcroidts 463 

Jragiferus 463 

globottus 461 ,  462 

gracilis 466 

lUhospeiTiius 466 

paradoxus 459 

polyj)hyllus 463 

spathaccus 461 

surinamensis 463 

lenui/olius 461 

Schrdonoms  2 

lii'idus 46 

Schenodorus 2 

Schranckia 146 

Schrankia 135,  146 

portoricensis 133,  146 

Sehuettia 269 

Scirpidium  sulcatum 456 

Scirpus 443,  460 

acicularis 456 

capUlaris 459 

capitaius 455 

caribaeus 455 

castaneus 4n8 

cephalotes 465 

chadarius 456 

corymbosux 463 

cubensis  iGO 

diphyUus 458 
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Seirpus— Continued.  Page. 

geniculahu 457 

humboUUii 459 

inundatus 460 

laxijlonu 455 

Uihotpcrmus 466 

luzulae 449 

micranthus 460 

microttaehyi 469 

miliacau 468 

montanus 467 

mtUaiu$ 466 

nigricant 460 

nodulo$u9 466 

ochreatus 455 

pack  y stylus 457 

paradaxa 469 

plicarhach  is 455 

spadiceus *!*...  458 

spaUuiceus 461 

stUcatus 456 

Sclerla 444,465 

bracteata 467 

cUia^olia 467 

cmnmunis 467 

costaricenxis 466 

distans 466 

.ftliformis 466 

JageUum 466 

hirtella 466 

lacustris 466 

latlfolia 467 

liebmanni 466 

lithospcrma 466 

niacrocarpa 467 

melaleuca 466 

nutans 466 

paludosH 467 

pUtieri 467 

pratcnsis 467 

pterotA 467 

reflexa 466 

tenacissima '. 466,4<>« 

iencUa 466 

tenuis 466 

londmil 466 

Sclerochloa 2,5 

dura 2 

Seleropoa 3,5 

riglda 3,4,42 

Scleropogon  brevifoUus 42 

Scoltopleura  auHUarum 336 

szakcUensis 349 

Senna 156 

leaves 159 

Sensltlva 147 

Sesbania 137,170 

a^yptiaoa 180 

gmndiflora 133,170 

occldentalis 180 

sericea 1 70 

Skeletonema 2S5,287 

Snap  bean 216 

Solium 313 

Sophora 136, 160 

tomentoea 160 

Spatangidium 273 

arachne 278 


Spatanffidium— Continued.  Page. 

fiabeUatum 275 

heptadU 275 

peUatum 275 

ra(fsianum 275 

SjfemwiUm  eximius    464 

ftliformis 464 

Sphendla 870 

Sphenopus 5 

Sphenosciadium  ery  ngil  folium ISl 

^hcTtostra 370 

Sphinetocystis SH2.384 

llbrile S8i,S83 

lUfrilis 883 

undulata t8S 

Sphinctoepermum 167 

eonstrietum 107 

Spiroloba m 

Stachychrysam 149 

Stahlia 135,161 

monosperma 133, 161 

Stauroneis 333,384,873 

acv4a 351 

amphlcephala  »5 

ampfiilepla 860 

anceps 836 

agpera S& 

batUyi 350 

bmnii S50 

fulmen 351 

gracilis 350 

inaequalis 372 

kochii 361 

lanceolata 350 

linearis 335 

phoenicenteron 350 

polygramma 341 

pteroidea 350 

pxdcheUn 338 

pygmaea 338 

robusta 338 

Stauropteia 333 

achnauthes 838 

as})era 338 

oblonga 33S 

Stelladiacus 273 

Stenochlaena  latiu8culA MIS 

sorbifolia 508 

Sleroneis 833 

Stenophyllus 459 

capillaris 450 

Stenopterobia 384 

Stephauogonia 287 

StcphanopyxlH fts 

apiculata 244,245 

appendicula 244 

broschii 246 

campanula 245 

corona S46 

cylindrica 245 

diadema 245 

ni^jaltri 245 

p^meriana 243 

triaculpta 246 

turglda 245 

turris 244.245 

Stictodesm  is  cratieula sc 

Stictodiscus 247,254,«60,«67,2tS9,293 
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Stictodiflctis— Continued.  Page. 

iUfflnU »9 

bnryanufl ' 268 

califamieus 260 

caraOnau 268 

gelldus 268 

grovel 268 

grunovni 269 

haidmanianos 268 

kiUlingerian  u» 268 

jeremianuB 268 

johnaonianus 268 

kittonianns 26» 

margaritaeeut 269 

puicheUus 269 

radiatM 268 

trigonut 269 

trtutni 268 

SHgmaphora 868 

Siotchia 246 

Strangulonema 287 

StriaicOa 284,319,321 

arcuala 322 

crosierii 322 

unipuTictata 322 

String  beaii 214 

StyloBanthefl 138,186 

hamata 186 

Sndan  coffee 150 

Suriraya 384 

hUeriata 384 

Jaatuoaa 386 

formo§a 385 

paUna 386 

robusia 386 

Sniirella 5f5,57S,5ft?,886,SS5,586 

auatraUs 323 

bifrons 6S4 

hUeriata 2M 

craticula 342,368 

cuneaia'. 386 

eUiplica 383 

iaatuoBa 686 

fonnosa 686 

hohenackerii 386 

kUa 885 

lUfrOe 382 

nolnlis 386 

norica 389 

oophaena 383 

ovum 383 

patens 686 

Tplicata 388 

quamertngU 329 

robusta 686 

9olea 382 

spiralis 384 

9plendida 386 

tenera 386 

undata 383 

undiUata 383 

valida 386 

Symbolophora 246 

hexat 256 

microhaau 256 

mieropeniaa .-A 256 

microtetras 256 

mkrotriaa 256 


Symbolophora— Continued.  Page. 

penUu 266 

telras 256 

trinilatis 266 

Syncydia 371,372 

Syndendrium 286 

Synedra 833,378 

9iffma 381 

praemorsa 379 

SyrinKidium 287 

Syatephania 243,244 

anglica 244 

corona 245 

diadema 245 

Taenitis  anj^tu/(/b/m 487 

lanceolata 487 

Tanmrind 153 

Tamarindillo 151 

Tamarlndo  Cimarron 146 

TamarindUK 186, 162 

indica 133,166 

Tectaria  martinicensis 466,  494 

plantaginea 464 

pnrdiaei 494 

Tephrosia 137,174 

cathartica 176 

cinerea 174 

congtricUi 107 

purpurea 175 

Teramnus 139,201 

uncinatus 201 

Terebinthus 117 

aloexylon 118 

aptera 118 

arborea 118 

arida 118 

bicolor 118 

biflora 116 

bipinnata 119 

brownii us 

cerasifolia 119 

cinerea 119 

cuneata 119 

delpechlana 119 

excelsa 119 

fagaroldes 119 

fragilis ^ 119 

galeottlana 119 

glabrescens 119 

gracilis II9 

grandifolia II9 

graveolens 119 

heteropbylla 119 

jonesii 119 

jonillensis 119 

karwinskii *  119 

kerberi 119 

lanclfolla 120 

lanuginoea 120 

longipes 120 

macdougali 120 

mexicana I20 

microphylla 120 

morelensis 120 

mulUfolia 120 

multijuga 12I 

odorata 121 

ovallfolia 121 
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Terebinthu.s— Continued.  Page. 

palmeri 121 

pannosa 141 

penieillata 121 

pringlei 141 

rhoifolia 121,122 

rubra 121 

schaffneri 122 

Hchicdeana 122 

schlechtindahlii 122 

sessiliflom.. 122 

Kimaruba 122 

Hubmoniliformis 122 

subtrifoliatrt 122 

tenuifolia 121,122 

tomentosa 122 

Terpflinoe 289,814 

americana 314 

brebissonil 315 

intermedia 814 

japonica 314 

jamnensis 314 

magnti 814 

minima 314 

mu8ica 314,315,326 

tdragramma 314 

Tessella' 821 
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margaritaecus 280 

oregonus 280 

orientalis 280 

radioHUs 281 

rogernii 277,^5/ 

scaber 281 

thumii 278 

tripartitus 281 
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panduriformis 389 

Xanthoxulis 1 16 
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Zarza 145, 148 
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